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A bstrac t
The concepts of a lp h a , b e ta ,  and gamma change (Golembiewski, 
B i l l i n g s l e y ,  & Yeager, 1976) were used to  assess the e f f e c ts  of 
r a te r  e r ro r  t r a in in g  (RET) and frame of re ference  t r a in in g  (FOR) on 
performance e v a lu a t io n s .  Two s tu d ies  were conducted using students  
as r a t e r s ;  Study 1 was a lab o ra to ry  study in which r a t e r s  evaluated  
managerial performance in the form o f  the Borman (1979) v ideotapes .  
Study 2 provided a f i e l d  r e p l ic a t io n  of the methodology w ith  
students r a t in g  actual in s t ru c to r  e f fe c t iv e n e s s .  In  both 
in v e s t ig a t io n s  RET and FOR were found to  crea te  s ig n i f ic a n t  concept 
r e d e f in i t i o n  (gamma change). In  a d d i t io n ,  the d i f f e r e n t  procedures  
fo r  assessing a lpha , b e ta ,  and gamma change which have appeared in 
the l i t e r a t u r e  were compared. In  g e n e ra l ,  the use of more recent  
techniques in vo lv in g  m u l t iv a r ia te  procedures ( e . g . ,  Schmitt e t  a l . ,  
1984) were supported. A lso of in te re s t  was the f in d in g  th a t  the 
assumed d im e n s io n a l i ty  o f the Borman videotape s t im u l i  was not 
confirm ed. R esults  are discussed in terms of t h e i r  impact on 
fu tu re  in v e s t ig a t io n s  in both ap p lied  and th e o re t ic a l  arenas.
X I V
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The Measurement o-f Change in Performance 
A ppra isa l R ater T ra in in g
In tro d u c t io n
Two research issues are  J o in t l y  addressed by the in ves t ig a t io n  
o u t l in e d  h e re in .  The areas being considered a re ,  f i r s t ,  the 
concept o f change as i t  has been emerging in the o rg an iza t io n  
development (OD) l i t e r a t u r e ;  and second, r a t e r  t r a in in g  s t ra te g ie s  
in performance a p p r a is a l .  In p a r t i c u l a r ,  the concepts of a lpha ,  
b e ta ,  and gamma change (Golembiewski, B i l l i n g s l e y ,  & Yeager, 1976) 
are used to assess the e f f e c t s  o f  var iou s  r a t e r  t r a in in g  programs. 
The a p p l ic a t io n  of an expanded d e f i n i t i o n  o f change to  r a te r  
t r a in in g  outcomes is  intended to c l a r i f y  the re la t io n s h ip  between 
t r a in in g  content and performance a p p ra isa l r a t in g  behav io r . The 
s p e c i f ic  question o f in te r e s t  is  whether d i f f e r e n t  t r a in in g  
m o d a l i t ie s  r e s u l t  in changed r a t in g s  as measured by a lp h a , b e ta ,  
and gamma measurement procedures. In  t h is  way, the 
g e n e r a l iz a b i1 i t y  o f t h is  th r e e fo ld  view of change is  tes ted  beyond 
the parameters o f OD in te rv e n t io n  research . The cu rren t  
in v e s t ig a t io n  a lso  includes a comparison of d i f f e r e n t  procedures 
fo r  assessing change rep o rted  by var io u s  au thors , as an em pirical  
te s t  p a r a l l e l i n g  th e o r e t ic a l  d iscussions on the to p ic .
The opening section  o f  the proposal traces  the development
1
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of the concept o f change and how i t  is  measured, fo l lo w ed  by a 
review  of r a t e r  t r a in in g  research . These sec tio n s  lead in to  a 
statement o f the hypotheses being addressed and a d e s c r ip t io n  of  
the em pirica l method and a n a ly t ic a l  procedures fo r  e v a lu a t in g  the 
hypotheses. An in t e r p r e t a t io n  o f  r e s u l t s  and a d iscussion o f th e i r  
im p lic a t io n s  are included in the f i n a l  chap ter .
H is to r ic a l  Overview; The Measurement o f Chanoe in 
O rg an iza t io n a l Development 
Several authors (P o rras  & Berg, 1978; Faucheaux, Amado, & 
Lau ren t, 1982) have commented on the i n a b i l i t y  o f research on 
o rg a n iz a t io n  development to  c o n s is te n t ly  demonstrate b e n e f ic ia l  
r e s u l t s  fo r  foca l o rg a n iz a t io n s .  Problems such as imprecise  
d e f in i t io n  of independent v a r ia b le s  (P a te ,  N ie ls e n ,  & Bacon, 1976),  
and l im i te d  in te rn a l  and ex te rn a l v a l i d i t y  (French & B e l l ,  1984) 
have plagued research e v a lu a t in g  the e f f ic a c y  o f  OD in te rv e n t io n s .  
Because of such problems, some em p ir ica l f in d in g s  have f a i l e d  to  
w iths tan d  c r i t i c a l  s c r u t in y .  For example, T e r p s t r a 's  (1981) review  
of 52 o rg a n iza t io n  development s tu d ie s  ra is e d  ser io u s  questions  
concerning the methodological r ig o r  and v a l i d i t y  o f conclusions in 
t h is  type o f research . H is  work revea led  a trend in which s tud ies  
of r e l a t i v e l y  low r ig o r  were more l i k e l y  to  re p o r t  p o s i t iv e  e f f e c ts  
from OD in te rv e n t io n s .
Recent a r t i c l e s  in the o rg a n iz a t io n  development l i t e r a t u r e ,  
however, have begun approaching the issue o f OD ev a lu a t io n  from
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
another p e rs p e c t iv e .  S p e c i f i c a l l y ,  ArmenaKis, Bedeian, and Pond 
(1983) have noted a s h i f t  in research emphasis from macrolevel 
issues ( e . g . ,  g u id e l in e s  fo r  experimental design) to  m icro leve!  
questions of how change i t s e l f  is  measured. Golembiewski, 
B i l l i n g s le y ,  and Yeager (1976) are c re d ite d  w ith  s t im u la t in g  th is  
micro approach when they f i r s t  ra is e d  the question o f whether 
accepted p re /p ost measurement techniques were appropria te  fo r  
determ ining the e f f e c t s  o f systematic OD in te rv e n t io n s .
The r e s u l t in g  discussion about how change is  best measured in 
OD s e t t in g s  is  a c tu a l ly  a subset of the much broader question of  
gauging change in s e l f - r e p o r t  data in g en era l.  T h is  discussion had 
i t s  beginnings in an e a r ly  work by Cronbach and Furby (1970) who 
concluded th a t  researchers would f in d  the use of simple gain scores 
(p re /p o s t  d i f fe re n c e s )  to  be c o n s is te n t ly  problematic since "such 
scores are s y s te m a tic a l ly  re la te d  to any random e r ro r  of 
measurement" (p .  6 8 ) .  That is ,  the two scores upon which 
d if fe re n c e  scores are based may be non independent (c o r r e la t e d ) .
For example, observations made under the same cond it ions  or by the 
same observer "may be sa id  to be linked" (Cronbach & Furby, 1970, 
p. 6 9 ) .  They o u t l in e d  m u lt ip le  regression procedures to make use 
of a l l  a v a i la b le  in form ation concerning linkages between p re -  and 
po st-sco res . T h e ir  p o s it io n  was based on the f in d in g  tha t  p re -  and 
post-measures, "even when . . .  determined by the same operation  
often  do not represent the same psychological processes" (Cronbach
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
& Furby, 1970, p. 7 6 ) .  They -further he ld  th a t  "change is  
m u l t iv a r ia t e  in nature" (p .  76) and th a t  i t  is  not "merely a m atter  
of increased com plex ity : some processes drop o u t ,  some remain but
c o n tr ib u te  no th in g , . . .  some are rep laced by o u a l i t a t i v e ly  
d i f f e r e n t  processes" (Cronbach & Furby, 1970, p. 76 ,  emphasis 
added). They recommended th a t  researchers f i r s t  consider the 
purpose fo r  which they intend to  use change measures before  
implementing one of the m u l t iv a r ia te  procedures they proposed.
Three Forms of Chanoe
The re c o n c e p tu a l iza t io n  o f change introduced by Golembiewski 
e t  a l . (1976) addressed many of the same issues ra is e d  by Cronbach 
and Furby (1 9 7 0 ) .  Golembiewski e t  a l . (1976) supplanted the 
t r a d i t io n a l  u n i ta ry  concept of change w ith  a model o u t l in in g  three  
p ro g re s s iv e ly  more complex forms: a lp ha , beta and gamma.
Alpha chanoe. Alpha change, according to  these authors , is  
th a t  fo r  which most t r a d i t io n a l  in v e s t ig a to rs  search: movement of 
scores along a s ta b le  dimension and measured by a "consis tent  
instrument" (Golembiewski e t a l . ,  1976 ). Consistent instruments  
are described by Golembiewski e t  a l . (1976) as those "whose 
i n te r v a ls  are r e l a t i v e l y  constant" (p .  1 3 5 ) .  In  the context of  
p r e -  and p o s t - te s t  experimental designs, alpha change is  sim ply the 
d i f fe re n c e  between p r e -  and post-measures, assuming from the use of 
comparison groups th a t  various sources o f ex te rn a l and in te rn a l  
i n v a l i d i t y  (Campbell & S tan ley , 1963) are absent. In  an example
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■from OD research , a lpha change would be d e tected  when respondents 
e x h ib i t  change in survey scores fo l lo w in g  a planned in te rv e n t io n ,  
assuming n e i th e r  scale  r e c a l ib r a t io n  (b e ta  change) nor concept 
r e d e f in i t io n  (gamma change) has occurred.
Beta chanoe. Beta change is  more complicated than alpha  
change since there  is  both movement along a s ta b le  conceptual 
dimension, as w e l l  as v a r i a b i l i t y  in the in te rv a l  s c a l in g  of i t s  
associa ted  measurement d e v ic e .  For example, respondents may 
r e c a l ib r a t e  anchors on s e l f - r e p o r t  p o s t - in te rv e n t io n  
q u e s t io n n a ire s ,  thereby rend erin g  t h e i r  und erly in g  sca le  eq u iva len t  
to a "rubber ya rd s t ic k "  on which p re -post comparisons are tenuous. 
In  the context o f OD, a p a r t ic u la r  leader behavior may be ra te d  
" p a r t ic ip a t iv e "  p re - in te rv e n t io n  w h ile  the same behavior may be 
described as "benevolent a u to c ra t ic *  p o s t - in te rv e n t io n  simply as a 
r e s u l t  o f a change in the s u b je c t 's  c a l ib r a t io n  of the instrum ent.  
Golembiewski e t  a l . (1976 , p . 138) draw a p a r a l le l  between beta  
change and the concept o f " e la s t ic  d is tances* between in te r v a ls  
from m ultid im ensional s c a l in g  procedures.
Gamma change. A fu r t h e r  w r in k le  appears when one discusses  
gamma change, Golembiewski e t  a l . ' s  (1976) t h i r d  c o n c e p tu a l iza t io n  
of change. In  t h is  type o f change, what has remained r e l a t i v e l y  
s ta b le  in a lpha and beta change no longer ho lds . S p e c i f i c a l l y ,  in 
instances o f gamma change the domain of r e a l i t y  being considered  
has been reco n cep tu a lized , r e s u l t in g  in a new or re d e f in e d  "frame
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of re fe ren ce  w ith in  which phenomena are perceived and c l a s s i f i e d '  
(Golembiewski e t  a i . ,  1976, p . 1 3 5 ) .  T h is  type of change is  
s t r i k i n g l y  d i f f e r e n t  from the two o th er  forms as i t  rep resen ts  a 
quantum s h i f t  in how concepts are p e rce ive d . Again using an 
example from OD, o ften  the in te n t  o f  in te rv e n t io n  is  to  change how 
p a r t ic ip a n t s  d e fine  job fa c to r s  such as job  scope or superv isory  
beh av io r .  To the ex ten t th a t  such a goal is  met, concept 
r e d e f in i t io n  (gamma change) should emerge. Thus, gamma change 
appears to  p a r a l le l  the change described e a r l i e r  by Cronbach and 
Furby (1970) in which d i f f e r e n t  processes or constructs  are  
measured p r e -  and p o s t - in te r v e n t io n .
Golembiewski e t  a l .  (1976) provide an in te re s t in g  example of 
alpha and gamma change from the physica l sciences. Water can 
e x h ib i t  changes in both con d it ion  and s ta te .  That is ,  water may 
increase in temperature (a  c o n d i t io n ) ,  as w e ll  as e x is t  in 
s ig n i f i c a n t l y  d i f f e r e n t  s ta te s  ( s o l i d ,  l i q u i d ,  g as ) .  These two 
p ro p e r t ie s  of water are viewed by Golembiewski e t  a i .  (1976 , pp. 
141-142) as crudely  analogous to alpha and gamma change 
r e s p e c t iv e ly .  Beta change may be introduced in th is  example by 
fa c to rs  such as f a u l t y  thermometers which are d i f f e r e n t i a l l y  
c a l ib r a te d  a t  temperature extremes and th e re fo re  provide  
in co n s is ten t measurements.
T h is  th re e fo ld  view o f change opens the door fo r  a more 
re f in e d  and p rec ise  determ ination  o f the e f f e c t  of experimental
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m a n ip u la t io n s .  For example, actua l alpha changes in a set of data 
( t r u e  p re /p o s t  d i f fe re n c e s )  may be masked when beta  change is also  
o c c u rr in g .  That i s ,  v a r ia t io n  due to in te rv a l  r e c a l ib r a t io n  w ith in  
a measurement instrument may in je c t  s u f f i c ie n t  noise in to  a data  
s e t ,  such th a t  d i f fe re n c e s  are small by comparison. In th is  
example. Type I I  e r ro rs  are more l i k e l y .  As Golembiewski e t a i .  
(1976 ) n o te , one must determine the ex is tence  of each type of 
change w i th in  a data set in order to reach d e fen s ib le  conclusions.
The o r ig in a l  Golembiewski e t  a l .  (1976) o p e ra t io n a l iz a t io n  of 
gamma change as change in fa c to r  s tru c tu re s  p re -  to  post­
in te rv e n t io n  was challenged by L in d e l l  and D rex le r  (1 9 7 9 ) .  The 
ensuing discussion proved va luab le  fo r  r e f in in g  the exact nature of 
each type o f  change. L in d e l l  and D rex le r  (1979) c r i t i c i z e d  
Golembiewski's  approach on the grounds th a t  changes in c o r re la t io n  
s t ru c tu re  may be accounted f o r  by phenomenon other than 
re c o n c e p tu a l iz a t io n .  S p e c i f i c a l l y ,  they provide examples in which 
response sca le  r e c a l ib r a t io n  (b e ta  change) as w e ll  as changes in 
actu a l behavior (a lpha  change) produce changes in fa c to r  s t ru c tu re .  
They th e re fo re  conclude th a t "the e q u iv o c a l i ty  of changes in fa c to r  
s t ru c tu re  as a means of d e te c t in g  gamma change ra is e s  some 
questions about the concept i t s e l f *  (L in d e l l  & D re x le r ,  1979, p. 
1 6 -1 7 ) .  A d d i t io n a l ly ,  these authors question the necess ity  of  
d e te c t in g  any type o f change beyond alpha change, since i t  is  th e ir  
opin ion  th a t  " a psychom etrica lly  sound questionnaire"  is
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8s u f f i c i e n t  contro l fo r  beta  and gamma change (L in d e l l  & D re x le r ,  
1979 , p . 1 8 ) .  They contend th a t  instruments w ith  m u lt ip le  items 
using behavioral anchors can "reduce the l ik e l ih o o d  th a t  a beta  
change w i l l  occur* (L in d e l l  & D re x le r ,  1979, p. 1 9 ) .
In  response, Golembiewski and B i l l in g s le y  (1980) s ta te  th a t  
"beta change does not r e f e r  to  a d e fec t of the measuring 
instrum ent, but ra th e r  is  an intended e f f e c t  of a conscious 
in te rv e n t io n "  (p .  9 7 ) .  As such, they agree th a t  w h ile  changes in 
respondents' psychological range may produce beta change, th is  
conclusion is  v a l id  "on ly  when gamma change has been e l im in a ted  as 
a p o s s ib i l i t y "  (Golembiewski & B i l l i n g s le y ,  1980, p . 100).  
Addressing L in d e l l  and D r e x le r 's  example in which a l t e r in g  c e r ta in  
in d iv id u a l responses changed the c o r re la t io n s  w ith in  a data s e t ,  
Golembiewski and B i l l in g s le y  (1980) argued th a t  the focus of fa c to r  
an a ly s is  is  on the "p a tte rn  o f c o r re la t io n s "  ra th e r  than "change in 
the leve l of c o r re la t io n s "  ( p .  1 0 2 ) .  While they admit th a t  fa c to r  
a n a ly t ic a l  techniques may not be ideal methods fo r  d e tec t in g  gamma 
change, they r e je c t  the notion th a t  an imperfect assessment 
s tra te g y  n ecess ita te s  d iscard in g  d i f f e r e n t  c o n cep tu a liza t io n s  of  
change (p .  10 1 ) .  L in d e l l  and D r e x le r 's  (1980) re b u t ta l  sought to  
c l a r i f y  t h e i r  p o s it io n  t h a t ,  under c e r ta in  c o n d it io n s ,  e i th e r  alpha  
or beta change could e f f e c t  Golembiewski e t  a l . ' s  measure of gamma 
change. W hile not seeking to  r e je c t  the concepts o f  a lpha, beta ,  
and gamma change per se , they re s ta te d  t h e i r  in ten t  to f a c i l i t a t e
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the development of more ap p ro p ria te  measures o f  change.
Approaches to  the Assessment of Chanoe
Subsequent to the o r ig in a l  a r t i c l e  by Golembiewski e t  ai 
(1 9 7 6 ) ,  severa l re v is io n s  have been introduced in the l i t e r a t u r e  
concerning the best method o f measuring each of three types of 
change. An evo lu t io n  has occurred in t h is  area ; Golembiewski e t  
a l . ' s  (1976) use o f fa c to r  s tru c tu re  congruence as the primary  
measure of gamma change, w ith  no e x p l i c i t  method fo r  determ ining  
alpha and beta  change, has been expanded and red e f in ed  by several  
d i f f e r e n t  sets  o f au tho rs . The fo l lo w in g  paragraphs trace  the 
development of the measurement o f a lpha , b e ta ,  and gamma change 
from 1976 to 1985.
While Golembiewski e t  a l .  (1976) presented c le a r  th e o re t ic a l  
d e f in i t io n s  of each type of change, they discussed s p e c i f ic  methods 
fo r  determ ining gamma change o n ly .  They used Ahmavaara's technique  
(1954) fo r  in f e r r in g  fa c to r  congruence between sets  of fa c to r  
a n a ly t ic  s tru c tu re  s o lu t io n s  as a measure of gamma change. They 
compared fa c to r  s o lu t io n s  o f p re -  and p o s t - in te rv e n t io n  responses 
to  s e l f - r e p o r t  q u e s t io n n a ire s .  W hile they described no absolute  
c r i t e r i a  fo r  determ ining congruence or incongruence, the technique  
was found to  be g e n e ra l ly  robust under d i f f e r e n t  numbers of  
i t e r a t io n s  and fa c to r s ,  and employing a l te r n a te  fa c to r  a n a ly t ic  
procedures (Golembiewski e t  a l . ,  1976 ).
In  a l a t e r  a r t i c l e ,  Golembiewski and B i l l in g s le y  (1980)
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c l a r i f i e d  t h e i r  o r ig in a l  technique by e s ta b l is h in g  broad g u id e lin es  
f o r  in te r p r e t in g  the congruence of fa c to r  s t ru c tu re s .  They 
proposed th a t  "alpha change would be s ignaled  by e s s e n t ia l ly  100 
percent shared variance  between p re -  versus p o s t - in te rv e n t io n  
f a c t o r i a l  s t ru c tu r e s ;  and gamma change would be s ig na led  by 
s u b s ta n t ia l  losses in common variance between p re -  versus post­
in te rv e n t io n  f a c t o r i a l  s t ru c tu re s *  (Golembiewski & B i l l i n g s le y ,  
1980, p . 1 0 0 ) .  While not e x p l i c i t l y  d e f in in g  the term 
" s u b s ta n t ia l , "  t h e i r  p o s it io n  was th a t  50 percent or less  shared 
variance  in d ic a te d  th a t  gamma change, not a lpha , could reasonably  
be assumed ( p .  1 0 1 ) .  Regarding beta change, however, they s ta te d ,  
"we were not then nor are now prepared to sp ec ify  what c o n s t i tu te s  
a b e ta  change when Ahmavaara's technique is  employed" (Golembiewski 
& B i l l i n g s l e y ,  1980, p . 10 1 ) .
Zmud and Armenak is  (1978 ) were the f i r s t  to o f f e r  an 
a l t e r n a t i v e  to  the Golembiewski e t a l .  (1976) technique. These 
authors d iscuss using c o e f f ic ie n t s  of congruence o f fa c to r  
s t ru c tu re s  (Harman, 1976; Armenakis, F e i ld ,  & Wilmoth, 1977) to  
d e te c t  gamma change. L ike Ahmavaara's technique, c o e f f ic ie n t s  of 
congruence assess the s i m i l a r i t y  o f fa c to r  s tru c tu re s  in two sets  
o f d a ta .  Va lues o f the c o e f f i c ie n t s  can t h e o r e t ic a l ly  range from 0 
to  + or -1 w ith  one s ig n a l in g  p e r fe c t  agreement or disagreement.
As Zmud and Armenakis no te , "a high p o s i t iv e  c o e f f i c ie n t  of  
congruence ( i . e . ,  .8 5 )  would in d ica te  s i m i l a r i t y ,  a low p o s it iv e
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c o e f f i c i e n t  of congruence ( i . e . ,  .25 ) would in d ic a te  d is s m i la r i ty "  
(1978 , p . 6 6 7 ) .  In  subsequent em pir ica l t e s ts ,  c o e f f ic ie n t s  of 
congruence have rep laced  Ahmavaara's technique fo r  determining  
gamma change (Armenakis and Zmud, 1979; Schm itt ,  Pulakos, and 
L ie b l e in ,  198 4 ) .  The cu rren t study fo llow ed t h is  trend in i t s  
assessment o f  change.
The th ru s t  of the a r t i c l e  by Zmud and Armenakis (1 9 7 8 ) ,  
however, was not the measurement of gamma but beta  and alpha  
change. T h e ir  a c t u a l - id e a l - d i f f e r e n c e  score method provided a set  
of g u id e l in e s  f o r  measuring alpha and beta  change based upon 
s y s te m a t ic a l ly  r u l in g  out sources of in te rn a l  and externa l  
i n v a l i d i t y .  To de tec t alpha and beta change s e p a ra te ly  from gamma 
change, Zmud and Armenakis (1978) proposed two a d m in is tra t io n s  of 
the survey instrument both before and a f t e r  an in te rv e n t io n ,  fo r  a 
to ta l  of fou r se ts  o f  responses. P r io r  to  the in te rv e n t io n ,  
p a r t ic ip a n t s  are f i r s t  asked to  s ta te  t h e i r  perceptions o f the 
actu a l s ta te  o f a f f a i r s .  They are then requested to  respond to  the 
same q u estion na ire  w ith  t h e i r  perceptions of the ideal s i t u a t io n .  
S im ila r  measurements are made a f t e r  the in te rv e n t io n  as w e l l .  
Comparisons o f p re /p o s t  change in actual scores (A 1 -A 2), ideal 
scores ( 1 1 - 1 2 ) ,  and d if fe re n c e  scores [ ( A l - I l )  -  ( A 2 - I 2 ) ]  provide  
the bas is  fo r  determ ining alpha and beta change, assuming c e r ta in  
co n d it io n s  are met. The assumed cond it ions  a re :  (a )  th a t  gamma
change is  not o ccu rr in g , and th a t  the data are (b> r e l i a b l e ,  (c )
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v a l id  and (d )  i n t e r v a l ly  scaled (Zmud & Armenakis, 1978, p. 667 ).
When ideal scores change over time but d i f fe re n c e  scores do 
n o t ,  Zmud and Armenakis concluded th a t  "the sub ject has red efined  
the measurement scale" and beta  change may have occurred <1978, p. 
6 6 8 ) .  A l t e r n a t e ly ,  alpha change was sa id  to occur when both actual 
and d i f fe re n c e  scores have changed. The authors noted, however, 
th a t  i t  is  d i f f i c u l t  to  separate alpha and beta change when a l l  
three se ts  of scores ( a c t u a l ,  id e a l ,  and d i f fe re n c e )  e x h ib i t  
change. They recommended a conservative  approach to  conclusions  
concerning th is  type o f d a ta ,  since "the eva lu a to r  would most 
l i k e l y  be c o rre c t  in concluding th a t  a lpha change has occurred 
(s in ce  A 1 0 A 2 )  but would probably o vers ta te  the amount o f change 
a t t r ib u t e d  to alpha change as beta change has a lso  occurred (as  
1 1 0 1 2 ) *  (Zmud & Armenakis, 1978, p. 6 6 9 ) .  Despite the d i f f i c u l t y  
in t h is  a rea , t h e i r  work is  noteworthy in th a t  i t  b u i ld s  upon tha t  
of Golembiewski e t  a l .  (1976) by more c le a r ly  d e l in e a t in g  methods 
f o r  assessing alpha and beta change.
In  the f i r s t  a p p l ic a t io n  o f a lp h a , b e ta ,  and gamma change in 
an o rg a n iza t io n a l  s e t t in g ,  Randolph (1982) repo rted  the r e s u l ts  of  
a th re e -y e a r  survey feedback in te rv e n t io n  invo lv in g  m u l t ip le  waves 
of data  c o l le c te d  from both experimental and comparison 
o rg a n iza t io n s .  Golembiewski e t  a l . ' s  (1976) procedure was used to  
assess gamma change, w h ile  beta  change was measured using the 
techniques described by Zmud and Armenakis (1 9 7 8 ) .  Comparisons of
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-factor s t ru c tu re  p a tte rn  and loadings between p r e -  and post­
in te rv e n t io n  r a t in g s  were made s e p a ra te ly  fo r  various  problem 
areas . The a n a ly s is  revea led  sustained gamma change fo r  only  one 
area s p e c i f i c a l l y  addressed by the planned in te rv e n t io n s :  the
e f fe c t iv e n e s s  of the o rg a n iz a t io n 's  Management By O b jective  (MBO) 
program. Although actual and ideal scores were only a v a i la b le  fo r  
questions d e a l in g  w ith  superv isory  r e la t io n s  and communication 
among c e n te rs ,  analyses o f the areas ind ica ted  l i t t l e  beta change 
(Randolph, 1982, p . 131) . F i n a l l y ,  alpha change was determined by 
scoring data  a t  each po in t in time using the 17 fa c to rs  e x trac ted  
from p r e - t e s t  d a ta .  Mean responses to each fa c to r  were then 
compared across a d m in is tra t io n s ,  and Randolph (1982) concluded tha t  
"communication w ith in  centers  shows and m ain ta ins  s ig n i f ic a n t  
improvements, and suppression of c o n f l i c t  shows a continuous 
d e c l in e ,  becoming s ig n i f ic a n t  by T 3” (p .  134 ).
In  d iscussing the e va lu a tio n  methodology, Randolph (1982)  
concluded th a t  the alpha-beta-gamma co n cep tu a liza t io n  o f change is  
a strong means of d e te c t in g  change r e s u l t in g  from both planned  
in te rv e n t io n s  and ex te rn a l fo rces  a c t in g  upon an o rg a n iz a t io n .  He 
advocated the use o f m u lt ip le  assessments in order to  determine the 
temporal s t a b i l i t y  of changes fo l lo w in g  an in te rv e n t io n ,  as w e ll  as 
the use o f app ro pria te  comparison o rg a n iza t io n s .  Randolph's work 
was a successful attempt a t  implementing Golembiewski e t  a l . ' s  
(1976) c o n cep tu a liza t io n  in an app lied  s e t t in g ,  as w e ll as
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e s ta b l is h in g  the v i a b i l i t y  o f procedures fo r  determ ining the e f f e c t  
of planned OD in te rv e n t io n s .
W hile Randolph (1982) used Zmud and Armenakis' (1978)  
techn ique , d iscussion on the measurement o f b e ta  change was 
con tin u in g  w ith  the p u b l ic a t io n  o f another a r t i c l e  by Bedeian, 
Armenakis and Gibson (1 9 8 0 ) .  In  the Zmud and Armenakis (1978)  
p ie c e ,  the s t a t i s t i c a l  method used fo r  in f e r r in g  alpha or beta  
change from observed changes in a c tu a l ,  id e a l ,  and d if fe re n c e s  
scores was the "conventional t - t e s t  or a n a ly s is  o f variance* (p .  
667).  In  the l a t e r  work, Bedeian e t  a l .  (1980) focused p r im a r i ly  
on beta  change, s t i l l  using ac tu a l and ideal scores. However, they  
extended the model by p resen tin g  a simple l in e a r  model in which 
ideal scores a t Time 2 (p o s t - in t e r v e n t io n )  are p re d ic te d  by Time 1 
ideal scores , such t h a t :
Y '  = a + bx
where
Y ' = ideal raw scores. Time 2
X = Ideal raw scores . Time 1
a = in te rc e p t  constant
6  -  regress ion  c o e f f ic ie n t  or w e ig h t.
Using the le a s t  squares d e v ia t io n  c r i t e r i o n ,  the r e s u l t in g  
va lues  of the equation were the bases f o r  concluding whether beta  
change was ev iden t in the d a ta .  S p e c i f i c a l l y ,  i f  b was 
n o n s ig n i f ic a n t ly  d i f f e r e n t  from one and i f  a was n o n s ig n if ic a n t ly
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d i f f e r e n t  from z e ro ,  Bedeian e t  a i .  (1980) concluded th a t  there had 
been no beta change. In  these a u th o rs '  words, "respondent scale  
c a l ib r a t io n  has . . .  been constant* (p .  5 6 4 ) ,  as the equation  
th e re fo re  reduced to  Y '  =  0 + Ix  or Y '  =  x .  Conversely, beta  
change was in fe r re d  when b d id  not equal one and a d id  not equal 
z e ro .
The s i tu a t io n  becomes more complex, however, when only one of 
the c r i t e r i a  ( b O l  or a O O ) is  m et. D i f f e r e n t i a t in g  between what 
they termed "Type I"  and "Type I I "  beta change, Bedeian e t  a i .  
<1980, p . 564) de fin ed  the former as the case in which b was 
n o n s ig n i f ic a n t ly  d i f f e r e n t  from one (l^ = 1) but a was s i g n i f i c a n t l y  
d i f f e r e n t  from zero  ( a O O ) .  In t h is  type o f beta  change (Type I )  
the two sets  of scores are p e r f e c t ly  c o r r e la te d ,  and only a "simple  
sca le  displacement o f a constant magnitude" ( a )  precludes th e i r  
being id e n t ic a l  (Bedeian e t  a i . ,  1980, p. 5 6 4 ) .  The regression  
equation then takes the form Y ' = a + I x .
A l t e r n a t e ly ,  Type I I  beta  change is  in fe r re d  when b O l ,  
i r re s p e c t iv e  o f a 's  v a lu e .  T h is  type o f b e ta  change is  more 
problem atic  than Type I  since scale  c a l ib r a t io n  has not been 
c o n s ta n t ,  as i l l u s t r a t e d  by the im perfect c o r r e la t io n  between 
scores across t im e . The authors proposed th a t  in order to render  
the actua l raw scores comparable a t  Times 1 and 2 ,  re s c a l in g  be 
undertaken when c e r ta in  con d it ion s  are met. These cond it ions  
r e la t e  to the concepts o f "scale  in te rv a l  s l id in g "  and "scale
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in te rv a l  s t r e tc h in g ,"  two possib le  causes o f beta change (Bedeian 
e t  a i . ,  1980, p. 5 6 4 ) .  To determine whether the observed beta  
change r e f le c t e d  these data c h a r a c te r is t ic s ,  Bedeian e t  a i .  (1980)  
compared Time 1 and Time 2 ideal scores fo r  s i m i l a r i t y  of (a )  
r a t in g  frequenc ies  (sc a le  in te rv a l  s t re tc h in g )  and (b )  o v e ra l l  mean 
(sc a le  in te rv a l  s l i d i n g ) ,  in a d d it io n  to (c )  c o r re la t in g  the two 
se ts  of scores (sca le  in te rv a l  s l i d i n g ) .  When the Time 1 and Time 
2 ideal score c o r r e la t io n  is  an "acceptable* value (Bedeian e t a i . ,  
1980, p. 5 6 5 ) ,  they described steps to transform the actual raw 
data using the regression equation derived  from ideal scores 
(o u t l in e d  above). That is ,  re s c a l in g  was recommended when 
n o n s ig n if ic a n t  in te rv a l  sca le  s l id in g  was in d icated  on t h is  index.
Through th is  process. Time 1 actual scores were entered in to  
the equation as the independent v a r ia b le ,  x , and an adjusted form 
computed. In the view of these authors, the adjusted actua l scores 
from Time 1 have the same scale c a l ib r a t io n  and in te rv a l  
c h a r a c t e r is t ic s  as Time 2 raw scores. Time 1 actual scores 
(a d ju s te d )  are then compared to Time 2 actual scores (unadjusted  
raw scores) to determine the extent of alpha change. In  a f in a l  
no te , Bedeian e t  a i .  (1980) s ta te d  th a t  adjustment of Time 2 scores 
to  match Time 1 c h a r a c te r is t ic s  is  e q u a l ly  d e fe n s ib le ,  
t h e o r e t i c a l l y ,  as t h e i r  choice of a d ju s t in g  Time 1 scores to  those 
of Time 2 . As long as scores of equ iva len t c a l ib r a t io n  are 
compared across Time 1 and Time 2 ,  alpha change may be determined
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by e i th e r  method.
A separate a r t i c l e  appearing in 1980 (Terborg , Howard, & 
Maxwell) proposed a t h i r d  method fo r  determ ining a lpha , b e ta ,  and 
gamma change. Terborg e t  a l .  (1980) approached change from a 
perspective  based upon p r io r  research in to  the s o -c a l le d  response 
s h i f t  phenomenon (Howard, Ralph, G u lan ick , M axwell, Nance, &
Gerber, 1979a; Howard & D a i le y ,  1979; Howard, SchmecK, & Bray, 
1979b). From th is  body of research , i t  was rep orted  th a t  p r e -  and 
p o s t - in te rv e n t io n  ra t in g s  rep e a te d ly  evidenced an instrum entation  
e f f e c t  as a source of in te rn a l  i n v a l i d i t y .  S p e c i f i c a l l y ,  these 
authors noted the occurrence o f a response s h i f t  in s e l f - r e p o r t  
d a ta ,  such t h a t ,  as a r e s u l t  o f  an in te rv e n t io n ,  r a te r s  used 
d i f f e r e n t  standards or meanings fo r  judg ing  t h e i r  p o s it io n  on the 
instrum ent. Subsequently, the comparison of p r e -  and post­
in te rv e n t io n  scores became a s i g n i f i c a n t l y  biased measure of the 
impact o f an experimental m anipu lation  (Howard & D a i le y ,  1979).
T h is  d e f in i t io n  o f response s h i f t  has been described by 
Terborg e t  a l .  (1980) as a conceptual c o r o l la r y  o f beta change.
They s ta te  th a t  response s h i f t  b ias  is  s im i la r  to  beta change in 
th a t  both r e f l e c t  changes in a " s u b je c t 's  eva lu a tio n  standard fo r  
the dimension measured* (Terborg e t  a l . ,  1980, p . 1 12 ) .  Taking the 
approach one step f u r t h e r ,  these authors have ap p lied  the 
methodology of Howard and h is  co lleagues to the measurement of 
a lpha , b e ta ,  and gamma change. The research in to  response s h i f t
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has t y p ic a l l y  c o l le c te d  p a r t ic ip a n t s '  r a t in g s  in severa l waves: 
the t r a d i t io n a l  p r e -  and p o s t - in te r v e n t io n  responses, as w e l l  as a 
second p o s t - in te rv e n t io n  assessment. A f t e r  an in t e r v e n t io n ,  
sub jec ts  are asked to  complete an assessment instrument according  
to  "how they p erce ive  themselves a t  present . .  the usual post­
in te rv e n t io n  assessment" (Terborg  e t  a i . ,  1980, p . 1 1 2 ) .  They are  
then requested to complete the same instrument a second t im e , w ith  
regard  to "how they now perce ived  themselves to  have been ju s t  
before  the workshop was conducted" (Terborg e t  a l . ,  1980, p . 112 ).  
T h is  t h i r d  set of data  has been c a l le d  the re t ro s p e c t iv e  "Then" 
response. When compared w ith  p r e - in te r v e n t io n  r a t in g s ,  the 
re t r o s p e c t iv e  Then is  purported by Howard e t  a i .  (1979a) to  measure 
response s h i f t  and by Terborg e t  a l .  (1980) to  measure beta  change. 
Terborg e t  a l .  (1980) extended th is  argument by a lso  developing  
methods f o r  determ in ing  alpha and gamma change through the use of 
p re ,  p o s t,  and Then responses. The methods they described  
rep resen t a more s o p h is t ic a te d  approach to  the measurement of  
change than th a t  o f Golembiewski e t  a i .  ( 1 9 7 6 ) .  To w i t ,  
Golembiewski e t  a i .  (1976) focused e x c lu s iv e ly  upon fa c to r  
s tru c tu re  congruence, r e ly in g  h e a v i ly  upon groups of responses, 
w h ile  Terborg e t  a i .  (1980) conducted t h e i r  a n a ly s is  o f change a t  
both in d iv id u a l  and group le v e ls .  In  a d d i t io n ,  the work o f Terborg  
and h is  co lleagues is  based, although u n s ta te d ly ,  upon a c o g n it iv e  
in t e r p r e t a t io n  of change. Respondents are asked, in essence, to
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reco n s tru c t  and reuse t h e i r  e a r l i e r  schema ■for completing an 
assessment instrum ent. T h is  approach p a r a l l e l s  other developments 
in the area  o f o rg a n iza t io n a l  psychology ( e . g . ,  r a t e r  t r a in in g )  
th a t  are ev idencing a s h i f t  toward co g n it iv e  in te rp re ta t io n s  of 
b eh av io r .
As p re v io u s ly  s ta te d ,  beta change is  determined, according to  
Terborg e t  a i .  (1 9 8 0 ) ,  by the comparison of mean pre and Then 
responses. Should these scores be s u b s ta n t ia l ly  d i f f e r e n t  and beta  
change in f e r r e d ,  the ap propria te  te s t  fo r  a lpha change is  no longer 
the p re -p o st comparison. In s te a d ,  pre scores are supplanted by 
Then scores fo r  comparison purposes ag a in st post scores. Terborg  
et a l .  (1980 ) reason th a t  Then scores have been made from the same 
persp ective  and have the same in te rv a l  sc a l in g  as post scores.
That is ,  because beta change has occurred, the only  v a l id  
comparison is  th a t  between post and Then scores. A l t e r n a t e ly ,  i f  
beta  change is  absent, alpha change may be determined by an 
in v e s t ig a t io n  of both pre -po st and Then-post comparisons. F in a l l y ,  
Terborg e t  a l .  (1980) assessed gamma change through a comparison of  
the shape and d ispers ion  o f p re ,  po s t,  and Then p r o f i l e s .  P r o f i l e  
a n a ly s is  was used to  is o la te  "d i f fe re n c e s  between two p a t te rn s  of  
scores on the same set of items or sca les*  (Terborg e t  a i . ,  1980, 
p. 1 1 2 ) .  Gamma change has occurred, according to  these authors ,  
when ( a )  the c o r re la t io n  between post-Then p r o f i l e s  is  stronger  
than th a t  between pre-post or pre-Then (comparison of p r o f i l e
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shape) or <b) post-Then item standard d e v ia t io n s  are  
nonsign i f i c a n t l y  d i f f e r e n t  from each other (comparison of p r o f i l e  
d is p e rs io n ) .  For these comparisons, the te s ts  of s ig n if ic a n c e  are 
made upon the d i f fe re n c e s  between c o r r e la t io n a l  va lu es , such th a t ,  
i f  the d i f fe re n c e  between any set of two c o r r e la t io n s  is  la rg e r  
than z e ro ,  gamma change is  in fe r re d .  Because a lp h a , b e ta ,  and 
gamma change can be id e n t i f i e d  fo r  any in d iv id u a l or group using 
Terborg e t a l . ' s  (1980) techniques, i t  becomes possib le  to  
demonstrate evidence o f  the e f f e c t  of in te rv e n t io n s  a t  both 
in d iv id u a l  and group le v e ls .  T h is  may prove an extrem ely valuable  
development, since i t  a llow s fo r  the d i f f e r e n t i a l  c la s s i f i c a t io n  of 
in d iv id u a ls  fo r  subsequent in te rv e n t io n ,  based upon the e f f e c t  of 
i n i t i a l  OD e f f o r t s .
Porras and Singh (1986) have tes ted  the methodology of Terborg  
e t  a i .  (1980) on data c o l le c te d  from an OD in te rv e n t io n  focusing on 
the improvement of in terpersonal s k i l l s  of f i r s t - l i n e  superv isors . 
T h e ir  goal was to determine whether gamma change could be b e t te r  
assessed through d i r e c t  te s ts  o f s ig n i f ic a n t  d if fe re n c e s  between 
c o r r e la t io n  c o e f f ic ie n t s  (p re /p o s t ,  post/Then, p re /T h e n ) .  In  
c o n t ra s t ,  Terborg e t  a l . ' s  approach was to  obta in  raw d if fe re n c e s  
scores between c o r re la t io n  c o e f f ic ie n t s  and then to  te s t  these 
values fo r  s ig n i f i c a n t  d i f fe re n c e s .  T h e ir  f in d in g s  in d ica ted  that  
conclusions concerning gamma change were equivocal when using the 
Terborg e t a l .  method, w h ile  the p a tte rn  of r e s u l ts  th a t  emerged
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under t h e i r  technique were g e n e ra l ly  more c o n s is te n t .  They 
discussed the p o te n t ia l  fo r  "misleading" conclusions based s o le ly  
upon the use of c o r r e la t io n a l  d i f fe re n c e s  to  compare p r o f i l e  shapes 
in support of the use o f  d i r e c t  comparisons o f c o r re la t io n s .
Schmitt (1982) proposed an a l te r n a te  means o f assessing change 
which, u n l ik e  the methods described by Zmud and Armenakis (1978)  
and Terborg e t  a i .  (1 9 8 0 ) ,  avoids the su b s ta n t ia l  lengthening of an 
assessment instrum ent. F u r th e r ,  h is  technique circumvents any 
p o te n t ia l  problems a r is in g  from the use o f m u lt ip le  te s ts  of  
s ig n if ic a n c e  common in e a r l i e r  methods (8 c h m it t ,  1982, p. 3 4 5 ) .  
8chm itt  approaches the problem of the d e tec t io n  o f change from the 
perspective  o f  an a n a ly s is  of covariance s tru c tu re  model.
C onsisting  of a set o f s ix  d is c re te  te s ts ,  h is  procedure te s ts  fo r  
beta and gamma change in experimental and contro l groups 
s e p a ra te ly ,  w h ile  d is t in g u is h in g  these changes from u n r e l i a b i l i t y  
of a measured v a r ia b le .  His assessment o f beta and gamma change 
begins by te s t in g  pre and post in te rv e n t io n  responses fo r  e q u a l i ty  
of t h e i r  varian ce -covariance  m a tr ic e s .  I f  the e q u a l i ty  hypothesis  
is  re je c te d ,  then there are d i f fe re n c e s  in the p a tte rn s  of  
r e la t io n s h ip s  across time th a t  in d ic a te :  "d if fe re n c e s  in fa c to r
s t ru c tu re  or gamma change, d i f fe re n c e  in s c a l in g  or beta change, 
and/or d i f fe r e n c e  in uniquenesses" (8 c h m it t ,  1982, p . 352) or some 
combination o f  these events . Once change of an in d is c e rn ib le  form 
has been detected  by t h is  f i r s t  t e s t ,  is o la t io n  of gamma and beta
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change is  begun.
Before proceeding to  the subsequent steps in th is  approach, 
Schmitt discusses the model from which these la t e r  te s ts  are  
d e r iv e d .  For each set of responses (pre  and p o s t ) ,  the fo l lo w in g  
equation is posted:
X = L f + u
where
X is  the vector  of observed responses 
f  denotes the common fa c to rs
L denotes the fa c to r  loadings and
u denotes the unique fa c to rs  (S c h m itt ,  1982, p. 3 4 7 ) .
F u r th e r ,  the var ian ce -co variance  m atr ix  o f X (S) is
s p e c i f ie d  by the equation:
S = L<|)L' + E
where is  the var ian ce -covariance  m a tr ix  of the common fa c to r s  and 
E is  assumed to be the diagonal m a tr ix  of the variances  o f the 
unique fa c to r s  (S c h m itt ,  1982, p . 3 4 8 ) .  At t h is  s tag e , S c h m itt 's  
determ ination  of gamma and beta change proceeds to  te s ts  o f the 
e q u a l i ty  of L ,<P , and E across pre and post d a ta .  The order of  
these te s ts  o f equal fa c to r  load ings , var ian ce -covariance  o f common 
f a c t o r s ,  and variance o f unique fa c to rs  is  not a r b i t r a r y .  Schm itt ,  
Pulakos, and L ie b le in  (1984) use the LISREL (Joreskorg & Sorbom,
1978) computer program and fo l lo w  a s p e c i f ie d  sequence fo r  
determ ining the nature of change, given th a t  unequal v a r ia n c e -
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covariance m atr ices  were -found in Step 1.
In  t h e i r  example, Schmitt e t  a i .  (1984) proceed w ith  a 
comparison o f  pre and post scores fo r  changes in a p r io r i  fa c to rs  
(Step 2 ) .  T h is  is  accomplished by te s t in g  whether the number of 
common fa c to r s  and the p a t te rn  o f  fa c to r  loadings are the same 
across t im e . For t h is  te s t  o f both gamma and beta  change, the 
magnitude o f the fa c to r  loadings and item uniquenesses are not 
con stra in ed  to  be eq u a l.  The ch i-sq uare  s t a t i s t i c  is  used along 
w ith  in d ices  of model f i t  in determ ining s ig n i f i c a n t  d i f fe re n c e s  
fo r  t h is  and subsequent steps (Schm itt  e t  a l . ,  1984 ). The th i r d  
step in the a n a ly s is  of covariance procedure is  to  te s t  fo r  
e q u a l i t y  o f fa c to r  variances and covariances (Schm itt e t  a l . ,
1984 ).  I f  the before and a f t e r  fa c to r  covariances are not 
determined e q u iv a le n t ,  gamma change is  in d ic a te d  since the 
r e la t io n s h ip s  between fa c to rs  have changed over tim e.
Assessment of beta  change would proceed in the fo u r th  and 
f i f t h  s teps as a te s t  o f e q u a l i t y  of fa c to r  loadings and fa c to r  
variances  across t im e, given th a t  in p r io r  steps no s ig n i f ic a n t  
d i f fe r e n c e s  were found. As Schmitt n o tes , "since the CLsI are the 
maximum l ik e l ih o o d  estim ates  o f the regress ions  o f  observed scores 
on tru e  scores, . . .  the c o n s tra in t  o f e q u a l i ty  across time tes ts  
the e q u a l i t y  of the s c a l in g  u n i ts *  (1982 , p . 3 5 0 ) .  Concerning the 
equivalence o f  variances as an in d ic a to r  o f beta  change, "an 
increase or decrease in the fa c to r  variances would signal tha t
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respondents are p e rc e iv in g  more or le s s  d if fe re n c e  in the re le v a n t  
c o n s tru c ts  as a r e s u l t  o f the in te rv e n t io n "  (S c h m it t ,  1982, p.
3 5 1 ) .
As the f in a l  s te p ,  Schmitt e t  a i .  (1984) te s t  f o r  e q u a l i ty  of  
uniquenesses on comparable pre and post items. Uniqueness can be 
co n cep tu a lized  as the variance of each observed v a r ia b le  ( i tem )  
th a t  is  not accounted fo r  by i t s  re la t io n s h ip  w ith  common fa c to rs .  
I t  is  a measure of e r ro r  and, subsequently, changes in uniquenesses 
s ign a l changes in the r e l i a b i l i t y  o f measurement pre to post.
W hile changes in r e l i a b i l i t y  are not included in the a lp h a -b e ta -  
gamma change model, i t s  es t im atio n  is  va luab le  fo r  in form ational 
purposes. Alpha change can be measured in the la t e s t  version of 
LISREL according to S c h m itt 's  procedure. That is ,  the comparison 
o f fa c to r  means across pre and post in te rv e n t io n  measurements 
(S c h m it t ,  1982, p . 355) is  a v a i la b le  in LISREL V I .
Once these s ix  te s ts  are made and the associated  chi-squares  
determined fo r  each, the e fe c t  o f each added r e s t r i c t io n  to  the 
i n i t i a l  model may be is o la te d  in a stepwise fa s h io n . The r e s u l t  of 
these added r e s t r i c t i o n s  on g o o d n e s s -o f - f i t  is  determined by 
exam ination o f the d i f fe re n c e  in ch i-square  va lues and degrees of 
freedom between each two s teps . To the model of equal number and 
p a t te rn  o f f a c to rs  (Step 2 ) ,  the a d d it io n a l  c o n s tra in t  o f equal 
f a c t o r  var ian ce -c o var ian ce  m atrices  (Step 3) is  imposed. 
S e q u e n t ia l ly ,  the process continues w ith  adding to  the e q u a l i ty  of
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fa c to r  variance-covariance  model (Step 3) the r e s t r i c t io n  th a t  
fa c to r  loadings (Step 4) are equal as w e l l .  F i n a l l y ,  the 
c o n s tra in t  of equal v a r ia b le  uniquenesses (Step 5) is  added to the 
model in which fa c to r  loadings are held  constant across time (Step  
4 ) .
Schmitt e t  a i .  (1984) e m p ir ic a l ly  tes ted  o f three of the 
methodologies used to assess change. The techniques of Zmud and 
Armenakis (1978) and Terborg et a i .  (1980) were compared w ith  the 
a n a ly s is  of covariance s tru c tu re  model fo r  r e l a t i v e  s i m i l a r i t y  of  
conclusions. Results  ind ica ted  th a t  o v e ra l l  " there  seems to be 
more agreement between the Terborg e t  a l .  (1980) and Schmitt (1982)  
analyses* (Schm itt e t  a l . ,  1984, p . 2 5 8 ) .  T h is  agreement was 
strongest in id e n t i fy in g  beta change, w h ile  the p a tte rn  of re s u l ts  
concerning gamma change revea led  s i m i l a r i t i e s  between the Zmud and 
Armenakis (1978) and LISREL techniques. In  t h e i r  conclusion, the 
authors recommended the use o f " e i th e r  or both* the Terborg e t  al 
(1980) and/or the covariance s tru c tu re  an a ly s is  approach (Schm itt  
e t  a l . ,  1984, p . 2 5 9 ) .  The primary c r i t ic is m  they make o f the Zmud 
and Armenakis a n a ly s is  concerns "the almost in e v i ta b le  ex is tence of 
a c e i l in g  e f fe c t  fo r  ideal measures' (Schm itt e t  a l . ,  1984, p.
2 5 9 ) .  That is ,  responses to the ideal q uestio nn aire  have a very  
strong tendency to f a l l  a t  one endpoint of the s c a le ,  which "makes 
change in the ideal measure impossible and any observation of a 
response s h i f t  p o t e n t ia l l y  a r t i f a c t u a l "  (Schm itt  e t  a l . ,  1984, p.
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259).
Despite the problems w ith  Zmud and Armenakis' (1978)  
technique, Schmitt e t  a i .  (1984) were not u n c o n d it io n a l ly  
supportive  o f the remaining methods. They c i te d  problems in the 
Terborg e t  a i .  (1980) a n a ly s is  d e a l in g  w ith  the (a )
"unconventional" (p .  259) use of standard d e v ia t io n s ,  c o r re la t io n s ,  
and i - t e s t s ,  (b )  necess ity  of c o l le c t in g  a f a i r l y  large  number of 
responses from each p a r t ic ip a n t ,  and (c )  use of comparisons against  
a contro l group to determine change. Schmitt e t  a i .  (1984) were 
concerned about th is  la s t  problem since t h e i r  data ind ica ted  that  
both experimental and contro l groups evidenced gamma change, and 
t e s ts  based upon d i f fe re n c e s  between such groups are l i k e l y  to be 
suspect. They proposed and conducted a tw o -b y -th ree  repeated  
measures ANOVA to  te s t  fo r  (a )  mean d i f fe re n c e s  in p re , p ost, and 
Then scores (measure main e f f e c t ) ,  (b )  mean d i f fe re n c e s  between 
experim ental and contro l groups (group main e f f e c t ) ,  and (c )  a 
group-by-measure in te r a c t io n .  Post-hoc analyses in d ica ted  only a 
measure main e f f e c t ,  such th a t  Then scores were s i g n i f i c a n t l y  
higher than pre and post scores w ith  "no d i f fe re n c e  between those 
who had experienced the [ in te r v e n t io n ]  and those who had not" 
(Schm itt  e t  a i . ,  1984, p .  2 5 5 ) .  The ANOVA procedure was described  
by Schmitt e t  a i .  (1984) as more complete than o ther techniques  
since i t  tes ted  fo r  change in each group in d iv id u a l ly  ra th e r  than 
r e ly in g  on te s ts  of d if fe re n c e s  between groups.
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C r i t ic is m s  o f the Schmitt e t  a i .  (1984) LISREL methodology 
concern i t s  u n f a m i l i a r i t y  to  many in v e s t ig a to rs ,  problems 
surrounding es t im a t io n  o f model param eters , and the p o te n t ia l  fo r  
beta changes to  v io la t e  assumptions of m u l t iv a r ia te  n o rm a li ty  
(S chm itt  e t  a l . ,  1984, p . 2 5 9 ) .  Across methods, the authors  
express concern over the use of m u l t ip le  te s ts  of s ig n i f ic a n c e  ( c f .  
S ch m itt ,  1 9 8 2 ) ,  the questionable  power o f these t e s t s ,  and the 
s c a r c i ty  o f supporting  research u t i l i z i n g  these techniques (Schm itt  
et  a l . ,  1984 ).  F i n a l l y ,  they c i t e  the need fo r  a c le a r  statement  
addressing the issue o f how much change c o n s t i tu te s  meaningful  
change. D espite  the disadvantages o f  each technique, Schmitt e t  
a l .  (1984 ) conclude th a t  f u r t h e r  comparative research in vo lv in g  
each of the methods is  s tro n g ly  in d ica ted  before  any confidence in 
in t e r p r e t in g  the meaning o f beta  and gamma change can be 
e s ta b l is h e d .  The present in v e s t ig a t io n  r e f l e c t s  t h is  c a l l  fo r  
a d d it io n a l  study in to  the r e l a t i v e  l im i t a t io n s  and advantages of 
the va r io u s  approaches to  measuring change.
F i n a l l y ,  a recen t a r t i c l e  has appeared rep resen tin g  another  
step in the development o f how a lp h a ,  b e ta ,  and gamma change are  
measured. Van de V l i e r t ,  Huismans, and Stok (1985) d ra f te d  an 
a l t e r n a te  c o n c e p tu a l iz a t io n  of the issue by proposing the use of  
c r i t e r i a  in e s ta b l is h in g  the occurrence o f  change. T h e ir  p o s it io n  
was couched in psychometric terms, and they advocated the use of  
c r i t e r i o n - r e l a t e d  v a l i d i t y  procedures fo r  sep ara t in g  alpha and beta
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change. In  t h e i r  v iew, gamma change is  a co nstruct v a l i d i t y  issue 
(Van de V l i e r t  e t  a i . ,  1985). T h e ir  method involves the s e le c t io n  
of an ap p ro p r ia te  beta change c r i t e r i o n ,  fo l lo w ed  by an em pirica l  
t e s t  of the r e la t io n s h ip  between th is  beta  c r i t e r i o n  and the 
v a r ia b le  of in te r e s t  (" th e  fo ca l v a r ia b le " )  (Van de V l i e r t  e t  a l . ,  
1985, p . 2 7 2 ) .  In  a b r i e f  example provided by the au thors , the 
fo c a l  v a r ia b le  was measured by a s e l f - r e p o r t  scale  o f in terpersonal  
b eh av io r ,  w h ile  Gordon's (1960) survey of in te rperso na l va lues was 
the c r i t e r i o n .  The c o r r e la t io n s  between change on the c r i t e r io n  
( d e l t a  Ç) and change on the fo ca l v a r ia b le  ( d e l t a  F) (p re /p o s t  
d i f fe r e n c e )  is  examined. T h is  "dynamic c o r re la t io n "  (p .  273) is  
in te rp re te d  as an index of dete rm in a tio n  by Van de V l i e r t  e t  a l .  
(1 9 8 5 ) .  S p e c i f i c a l l y ,  R-squared represen ts  "the proportion  of 
v a r ia t io n  o f F , as exp la ined  by beta  change" (p .  2 7 3 ) ,  w h ile  one 
minus R-squared estim ates  the prop ort ion  o f  a lpha change on F. 
Examination o f  these two va lu es , according to Van de V l i e r t  e t a i .  
(1 9 8 5 ) ,  re v e a ls  the r e l a t i v e  s treng th  o f a lpha and beta change 
w ith in  the grouped d a ta .  The authors a lso  r e f e r  to  a sep a ra te ,  yet  
p a r a l l e l  method f o r  c a lc u la t in g  pro po rt io ns  of a lpha and beta  
change fo r  in d iv id u a l  data  p o in ts .
In  s p i te  o f i t s  strong emphasis on a v a l i d i t y  model, t h is  work 
s u f fe r s  a major weakness: i t  does not provide g u id e l in e s  fo r
choosing the best c r i t e r io n  fo r  beta  change. The authors f a i l  to  
make e x p l i c i t  how such a measure is  to be chosen, o ther than by
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
29
making broad statements concerning th e i r  preference fo r  " r e l a t i v e ly  
c e n t r a l ,  personal opinions or values . . .  tha t th e o re t ic a l  1 / may be 
considered capable of in f lu e n c in g  the d is t r ib u t io n  of in te rv a ls  of 
the fo ca l v a r ia b le "  (Van de V l i e r t  e t  a i . ,  1985, p . 2 7 3 ) .  Thus, 
the Van de V l i e r t  e t  a l .  method may be t h e o r e t ic a l ly  d e fe n s ib le ,  
yet f a l l  short of p ra c t ic a l  f e a s i b i l i t y .  However, as a conceptual 
s h i f t  in how researchers th in k  about a lph a , b e ta ,  and gamma change. 
Van de V l i e r t  e t  a l .  (1985) have made a s ig n i f ic a n t  c o n tr ib u t io n .  
For example, i t  seems e n t i r e ly  lo g ic a l  th a t  construct v a l id a t io n  
techniques ( e . g . ,  fa c to r  a n a ly s is )  can be ap p lied  to  assess gamma 
change, since p r e -  and p o s t - in te rv e n t io n  measurements must be 
determined to  be e q u a l ly  v a l id  assessments of the same co n s tru c t.
To the ex ten t th a t  these measures are not capturing  the same 
h yp o th e tica l domain, a change in frame of re ference (gamma change) 
may have occurred. F u r th e r ,  one can see other p o s s i b i l i t i e s  
a r is in g  from t h is  l in e  of thought; ju s t  as fa c to r  an a ly s is  is  
advocated as a means of determ ining construct v a l i d i t y ,  a v a r ia t io n  
of the m u lt i t r a i t -m u lt im e th o d  method (Cronbach & Meehl, 1955) may 
be another means of p in p o in t in g  gamma change in a data s e t .  With  
the use of on ly  one t r a i t  ( th e  foca l v a r ia b le )  assessed by m u lt ip le  
measures (p re ,  p ost, and Then), a l im i te d  form of convergent 
v a l i d i t y  may be p o ss ib le .  A d m itted ly ,  a considerable amount of  
fu r th e r  work is  necessary to f u l l y  develop th is  l in e  of reasoning,  
however, w ith  Van de V l i e r t  e t  a l . ' s  (1985) c o n cep tu a liza t io n  at
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hand, the framework fo r  th is  d i r e c t io n  is  apparent.
Each of the methods o f assessing change presented to  th is  
po in t are o u t l in e d  in Tab les  1 , 2 ,  and 3 .  Included in the tab le  
are the major l in e s  of research which have appeared w i th in  the 
l i t e r a t u r e  on change. A f t e r  Armenakis e t a i .  (1 9 8 3 ) ,  type and 
c o n f ig u ra t io n  o f the experimental design assessing change are  
presented as comparison v a r ia b le s .  The em pir ica l d e f in i t io n s  of 
a lp h a , b e ta ,  and gamma change, as w e l l  as the 
s t a t i s t i c a l / i n f e r e n t i a l  te s t  employed by each set o f authors  
complete the ta b le .
In s e r t  Tables 1, 2 , and 3 about here
H is to r ic a l  Overview; Performance Appraisal  
Rater T ra in in g
Because of the impact th a t  im perfect performance appra isa l  
ra t in g s  may have on human resource management issues ( e . g . ,  
s e le c t io n ,  promotion, t e rm in a t io n ) ,  considerab le  research e f f o r t  
has been d ire c te d  toward improving t h e i r  q u a l i t y .  Landy and Farr  
(1980) reviewed work in th is  area and noted th a t  one d ire c t io n  
taken by researchers  involved a comparison of r a t in g  form ats.  
V arious  r a t in g  forms ( e . g . ,  BARS, BOS, MSS) were te s te d  on how w ell  
they reduced r a t in g  e r r o r .  At one p o in t ,  the p r e v a i l in g  d e f in i t io n  
of r a t in g  e r ro r  centered on response c h a r a c te r is t ic s  such as ha lo ,  
l e n ie n c y /s e v e r i ty  e r r o r s ,  and c e n tra l  tendency measures (Bernardin
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& B e a t ty ,  1984). T h is  l in e  oi  in q u iry  revea le d  l i t t l e  conclusive  
evidence in support o f r a t in g  format as the s trongest determ inant  
of r a t in g  e r r o r .  T h is  f in d in g  was co n s is ten t w ith  Borman's 
estim ate  <1979) th a t  on ly  fo u r  to  s ix  percent o f  the t o ta l  variance  
in ra t in g s  could be accounted fo r  by format issues. As Landy and 
F arr  (1980 ) pointed o u t ,  a s h i f t  in emphasis from r a t in g  format to  
the ro le  of the r a t e r  in the ap pra isa l process appeared to  be a 
d i r e c t io n  worthy o f a d d it io n a l  e x p lo ra t io n .
Rater E rro r  T r a in in o . Subsequent research e f f o r t s  focused on 
improving ra t in g s  through t r a in in g .  Researchers began 
experim enting w ith  how to  in s t ru c t  r a te r s  to  make fewer e r ro rs  
( e . g . ,  e x h ib i t  less  h a lo ) .  In  these r a t e r  e r ro r  t r a in in g  (RET) 
programs, r a t e r s  were introduced to the var io us  types o f r a t in g  
e r ro rs  through the use o f d e f in i t io n s  and examples o f d is t r ib u t io n s  
(Borman, 1975; B ern ard in , 1978 ) .  In some programs, r a t e r s  engaged 
in group d iscussions about p a r t ic u la r  e r ro rs  a f t e r  viewing  
videotapes of ra te e s  (Latham, Wexley, & P u r s e l l ,  1975; Ivancev ich ,
1979 ).
S p o o l's  (1978) rev iew  o f th is  type o f t r a in in g  rendered  
expected r e s u l ts :  r a t e r s  tended to make fewer e r ro rs  of the kind
they had been in s tru c te d  to  a v o id . H is summary remarks, however, 
were le s s  g e n e ra l ly  accepted. He s ta te d ,  "accuracy in observation  
can be improved by t r a in in g  observers to  m inimize r a t in g  e rro rs "  
(pp . 8 6 6 -8 6 7 ) .  Bernardin and Buckley (1981 ) and Murphy, G arc ia ,
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K erkar,  M a r t in ,  and B a lzer  (1982) were among several authors who 
took exception w ith  S p oo l's  assumption th a t  improved accuracy was 
e q u iv a le n t  to  reduced r a t in g  e r r o r s .  Basing t h e i r  arguments upon 
an a r t i c l e  by Cronbach (1 9 5 5 ) ,  these authors discussed four  
separate  forms of r a t e r  accuracy: e le v a t io n ,  d i f f e r e n t i a l
e le v a t io n ,  s tereo typ e  accuracy, and d i f f e r e n t i a l  accuracy (Murphy 
e t  a i . ,  1982).
When expressed in numerical form, the fou r components of 
accuracy represent d e v ia t io n  scores, such th a t  the lower the va lu e ,  
the more accurate  the r a t in g .  E le v a t io n ,  the f i r s t  component, is  
the tendency of a r a t e r  to ra te  a group of ra te e s  higher or lower 
than t h e i r  average tru e  performance. D i f f e r e n t i a l  e le v a t io n  
r e f l e c t s  the a b i l i t y  to  d i f f e r e n t i a t e  in d iv id u a l r a t e e 's  true  leve l  
o f performance across dimensions. T h i r d ,  d i f f e r e n t i a l  accuracy 
r e f e r s  to  the a b i l i t y  of a r a t e r  to c o r r e c t ly  d i f f e r e n t i a t e  the 
p a t te rn  of ra te e  performance. Stereotype accuracy r e f l e c t s  the 
tendency to  ra te  the average true  performance o f a group of ra tees  
on each dimension h igher or lower than warranted by tru e  scores.
T h is  r e d e f in i t io n  of what c o n s t i tu te s  q u a l i t y  in ra t in g s  
focused on a r a t e r ' s  a b i l i t y  to  observe behavior and generate  
r a t in g s  th a t  match the r a t e e 's  tru e  scores. In  other words, r a te r s  
who were more l i k e l y  to  observe r a te e s '  behavior c o n s is te n t ly  w ith  
r a t in g s  from expert judges were considered more accu ra te .  Because 
r a t e e s '  t ru e  scores may e x h ib i t  halo and le n ie n c y /s e v e r i ty
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problems, the amount o f psychometric e r ro r  in r a t in g s  becomes 
i r r e le v a n t  (Cooper, 1981 ). S e lec t io n  and t r a in in g  p ra c t ic e s ,  as 
w e ll  as the e f f e c t s  o f fu n c t io n a l  tu rn o ver ,  co n tr ib u te  to the 
in te r re la te d n e s s  o f  ra te e  dimension scores (h a lo )  and to higher  
than average o v e ra l l  scores ( le n ie n c y ) .  Of the four components of  
accuracy, d i f f e r e n t i a l  e le v a t io n  has been c i te d  as the component of 
in t e r e s t  in research on performance a p p ra is a l ,  w h ile  d i f f e r e n t i a l  
accuracy has been noted fo r  i t s  importance in a p p lie d  s e t t in g s  
(B ernard in  & Pence, 1980).
Rater Accuracy T r a in in g . With ra t in g  accuracy and ra t in g  
e r r o r  as separate concepts. Bernardin and h is  associates  began 
discussing a t r a in in g  program which they labe led  r a t e r  accuracy 
t r a in in g  (RAT; Bernardin & Pence, 1980). In t h e i r  research , ra te rs  
were assigned to one of three t r a in in g  con d it io n s : r a t e r  e rro r
t r a in in g  (RET), r a t e r  accuracy t r a in in g  (RAT), or no t r a in in g .  RET 
fo l lo w ed  the e a r l i e r  d e s c r ip t io n ,  w h ile  RAT emphasized 
observa tion a l s k i l l s ,  f a i r  and c r i t i c a l  ev a lu a t io n s ,  the 
m u lt id im e n s io n a l i ty  of performance, and the development of 
stereo types  o f e f f e c t iv e  and in e f fe c t iv e  performers (Bernardin & 
Pence, 1980, p . 6 1 ) .  P a r t ic ip a n ts  in RAT sessions d id  not receive  
sample d is t r ib u t io n s ,  and n e ith e r  RET nor RAT groups received  the 
actu a l sca les  they would use in r a t in g .
With accuracy and r a t in g  e r ro r  as dependent v a r ia b le s ,  the 
r e s u l ts  ind ica ted  th a t  r a t e r  e r ro r  t r a in in g  encourages a p a r t ic u la r
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response set in which r a t e r s  re a c t  to c e r ta in  demand 
c h a r a c te r is t ic s  of the experim ent. P a r t ic ip a n ts  in RET learn  to  
respond w ith  low mean r a t in g s  ( l i t t l e  len ien cy  e r r o r )  and low 
in t e r c o r r e la t io n s  among dimensions ( l i t t l e  h a lo ) ,  because such 
responses have been lab e led  d e s ira b le  (Bernardin & Pence, 1980, p. 
4 4 ) .  Conversely, the data from r a t e r  accuracy t r a in in g  were 
in te rp re te d  to  s ig n i f y  th a t  RAT fo s te re d  a c loser agreement between 
r a t e r  responses and the r e a l i t y  o f ra te e  behavior (Bernardin  & 
Pence, 1980 ). These authors concluded th a t  RET focuses on the 
p a tte rn  of r a t in g s  r a te r s  were advised to make, w h ile  RAT improves 
the a b i l i t y  o f r a te r s  to a c c u ra te ly  observe and record behavior.
Frame of Reference T r a in in g . La te r  developments in r a te r  
t r a in in g  have continued to focus on s trengthening  observational  
accuracy and r a t in g  v a l i d i t y .  Bernardin and Buckley (1981)  
o u t l in e d  such techniques as d ia ry -k e e p in g ,  personal e f f ic a c y  
t r a in in g ,  and frame of re ference  t r a in in g  to increase r a t e r  
e f fe c t iv e n e s s .  The l a t t e r  (frame of re ference  t r a in in g )  has 
st im u la ted  considerable  research in te re s t  as a more re f in e d  version  
of r a te r  accuracy t r a in in g .  Through the use of p ra c t ic e  and 
feedback, frame of re feren ce  t r a in in g  (FOR) aims to  "e s ta b l is h  a 
common frame of re ference  fo r  observing and ra t in g *  such tha t  
" ra te r s  w ith  id io s y n c ra t ic  standards of work performance Care] made 
to b r in g  t h e i r  perceptions in to  c lo ser  congruence w ith  those of the 
r e s t  of the o rg an iza t io n "  (Bernardin  & Buckley, 1981, p . 2 0 9 ) .
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M c In ty re ,  Smith, and Hassett (1984) have e m p ir ic a l ly  tes ted  
FOR aga inst RET on accuracy and se lec ted  measures o f  r a t in g  b ia s .  
They found th a t FOR y ie ld e d  more accurate  r a t in g s ,  as w e l l  as less  
halo  than RET. Several l in e s  of in q u iry  in th is  area have since  
begun in an e f f o r t  to fu r th e r  understand why FOR r e s u l t s  in such 
p o s i t iv e  outcomes. Attempts to is o la te  the most c r i t i c a l  
components of the t r a in in g  ( e . g . ,  Cardy, Dobbins, & Keefe, 1984),  
as w ell as in v e s t ig a t io n s  of the e f f e c t  of temporal de lay  between 
t r a in in g  and actual r a t in g  behavior (Dobbins, Cardy, & Bienn,
1985 ),  po in t  to the v i t a l i t y  o f FOR t r a in in g  f o r  genera ting  
research .
In  a d d i t io n ,  FOR research r e f l e c t s  the convergence of  
performance appra isa l l i t e r a t u r e  w ith  the areas o f in fo rm atio n -  
processing (Nathan & Lord, 1983) and soc ia l cog n it io n  (S ch n e ie r ,  
1977 ).  As co g n it iv e  in te rp re ta t io n s  become an in c re a s in g ly  tenable  
exp lanatio n  of the processes underly ing  r a t in g  behavior (Feldman, 
19 81 ) ,  the nature o f research in r a t e r  t r a in in g  is  a lso  changed.
No longer is  the emphasis "Does t r a in in g  a f f e c t  accuracy and/or  
e r r o r? " ;  r a t h e r ,  " Is  the process by which t r a in in g  a f f e c t s  accuracy  
and e r ro r  based upon the form ation of co g n it iv e  schema fo r  
e f f e c t i v e  and in e f fe c t iv e  ra tes?" (Nathan & Lord, 1983 ). F u r th e r ,  
"Are there  in d iv id u a l d i f fe re n c e s  on co g n it iv e  Kinds o f  v a r ia b le s  
which r e la t e  to the a b i l i t y  form schemata?" (S ch n e ie r ,  1977; 
Dobbins, Cardy, & Bienn, 1985 ). E m p ir ica lly -b as ed  responses to
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these questions have in d ic a te d  support f o r  the s ig n if ic a n c e  of  
schemata form ation  in r a t e r  t r a in in g .
T h is  b r i e f  review  i l l u s t r a t e s  only a sample o f  the emerging 
issues in performance a p p ra isa l r a t e r  t r a in in g .  Of primary concern 
has been the changing c r i t e r i a  against which to  eva luate  the 
e f f e c t s  of r a t e r  t r a in in g .  With r a t in g  e r r o r  ( e . g . ,  h a lo ,  
le n ie n c y /s e v e r i t y ,  in t e r r a t e r  r e l i a b i l i t y )  rep laced  by measures of  
accuracy ( e le v a t io n ,  d i f f e r e n t i a l  e le v a t io n ,  d i f f e r e n t i a l  accuracy, 
ste reo typ e  accu racy ),  there  s t i l l  is  no one t r a in in g  method which 
is  c o n s is te n t ly  and unarguable superio r to  a l l  o thers  (B ernardin  & 
B e a tty ,  1 9 84 ) .  F u r th e r ,  c o g n it iv e  aspects o f the ap pra isa l process 
have become c e n tra l  to  the understanding o f the impact of t r a in in g  
procedures. No longer s a t i s f i e d  w ith  evidence o f what occurs as a 
r e s u l t  o f  t r a in in g ,  cu rren t  in v e s t ig a to rs  have focused on 
enumerating how and why t r a in in g  works.
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Statement of the Research Problem 
The issue of a lp h a , b e ta ,  and gamma change as a fu nc tio n  of 
performance ap pra isa l r a t e r  t r a in in g  s tra te g y  is  the f i r s t  area of 
concern to the present in v e s t ig a t io n .  Second, the various  
techniques fo r  assessing a lp h a , b e ta ,  and gamma change are compared 
w ith in  the context of r a t e r  t r a in in g  to determine the consistency  
of conclusions across methods.
R a t io n a le ;  Change As a Function o f T ra in in g  Procedure 
The re finem ent of Golembiewski e t  a l . ' s  (1976) th re e fo ld  
c o n c e p tu a l iz a t io n  o f  change described above may be taken from i ts  
o r ig in a l  context w ith in  OD e v a lu a t iv e  research and ap p lied  to  the 
area o f  performance appra isa l r a t e r  t r a in in g .  T h is  synthesis  of 
the two bodies of l i t e r a t u r e  suggests a new issue fo r  r a te r  
t r a in in g  research: do d i f f e r e n t  r a t e r  t r a in in g  paradigms r e s u l t  in
d i f f e r e n t  k inds of change? I m p l i c i t  in t h is  issue is  the 
assumption th a t  r a t e r  t r a in in g  can be b e t te r  eva luated in terms of 
a lp h a , b e ta ,  and gamma change than by apply ing the more t r a d i t io n a l  
notions o f accuracy or r a t in g  e r r o r .  S p e c i f i c a l l y ,  i f  the various  
t r a in in g  s t ra te g ie s  were to  r e s u l t  in d i f f e r e n t  types of change, 
th is  f in d in g  could lead to  an improved th e o re t ic a l  understanding of 
how t r a in in g  a f f e c t s  r a t e r s .
Feldman (1981) provides another issue to  be considered in the 
a p p l ic a t io n  o f a lph a , b e ta ,  and gamma change concepts to r a t e r  
t r a in in g .  The curren t u t i l i z a t i o n  of accuracy measures as the
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c r i t i c a l  c r i t e r i a  -for determ ining the outcomes of t r a in in g  may be 
v a l id  fo r  lab o ra to ry  s e t t in g s ,  however, in app lied  s i tu a t io n s  true  
scores are almost un ifo rm ly  u n a v a i la b le .  How then to assess the 
impact of t r a in in g  fo r  feedback to management, given the problems 
associated  w ith  measures of r a t e r  e r ro r  and the i n a b i l i t y  to 
determine accuracy? The curren t work is  intended to  demonstrate 
the u t i l i t y  of a lpha, b e ta ,  and gamma change concepts as the 
ind ices o f choice in the assessment o f r a t e r  t r a in in g  outcomes.
Rater E rror T r a in in o . The cu rren t  in v e s t ig a t io n  compared 
changes accruing from r a t e r  e r ro r  and frame of re ference  t r a in in g .  
S p e c i f i c a l l y ,  i t  was p red ic ted  th a t  the prim ary change re s u l t in g  
from r a t e r  e r ro r  t ra in in g  would be beta change. The p re d ic t io n  was 
based on the knowledge th a t  the focus of r a t e r  e r ro r  t r a in in g  is  
the s ta n d a rd iza t io n  of r a t e r s '  d is t r ib u t io n  of scores. For r a te r s  
to  avoid response biases (e r r o r s )  such as le n ie n c y /s e v e r i ty ,  h a lo ,  
and range r e s t r i c t io n ,  they may have to  r e c a l ib r a te  the in te rv a ls  
they p rev io u s ly  used in order to  match an ideal d is t r ib u t io n  
presented during t r a in in g .  Gamma change is  not t y p ic a l ly  the 
emphasis o f  RET, as there is  no e x p l i c i t  attempt to change r a t e r s '  
concept o f good or poor performance. R ather, r a t e r s  are only  
in s tru c te d  in how to  scale t h e i r  responses. Detection  of alpha  
change is  a lso  neglected in RET : r a te r s  are not given p ra c t ic e  in
d e te c t in g  range in ra tee  behavior over t im e. Such " r a te r  alpha  
t r a in in g *  has not been reported  in o rg a n iza t io n a l  psychology
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l i t e r a t u r e ,  although the re c o n c e p tu a l iza t io n  of r a t e r  t r a in in g  in 
a lp h a ,  b e ta ,  and gamma terms c le a r ly  in d ic a te s  the need fo r  such a 
t r a in in g  paradigm. Thus, Hypothesis One reads as fo l lo w s :
H I:  Rater e r ro r  t r a in in g  w i l l  demonstrate beta change as 
i t s  prim ary impact. That is ,  ind ices o f a lpha and 
gamma change w i l l  be less  a f fe c te d  than beta  change 
c r i t e r i a .
Rater Accuracy and Frame o f Reference T r a in in g . Un like  alpha  
change, gamma change has been w e l l - re p re s e n te d  in performance 
appra isa l research , although not s ta te d  in these terms. Both r a te r  
accuracy and frame of re ference  t r a in in g  may be hypothesized as 
f a c i l i t a t i n g  gamma change. In both paradigms, r a t e r s  develop a 
consensus of s tereo type  (Bernardin  & Pence, 1980) fo r  high and low 
perform ers . In  essence, the t r a in in g  encourages r a t e r s  to  
reco n cep tu a lize  the co g n it iv e  images they use to eva lua te  actual 
ra te e  beh av io r .  The goal o f t r a in in g  is  to make each r a t e r ' s  
schema con s is ten t w ith  an o rg a n iz a t io n 's  standards o f good and poor 
le v e ls  of performance (B ernardin  & Pence, 1980). As the procedures 
have evolved in the performance appra isa l l i t e r a t u r e ,  the 
d is t in c t io n  between r a t e r  accuracy and frame of re fe rence  t ra in in g  
has become somewhat b lu r re d .  For the purposes o f the cu rren t  
study, th e re fo re ,  only  FOR t r a in in g  was considered. P a r a l le l in g  
the work of M c In tyre  e t  a l .  (1 9 8 4 ) ,  frame of re feren ce  t ra in in g  in 
the experiments reported  w i l l  cons is t of " (a )  in form ation  
d e scr ib in g  the Job to be eva lu a ted , (b )  p ra c t ic e  and feedback with  
r a t in g s ,  and (c )  behaviora l examples fo r  ra t in g s  given by expert
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r a te rs "  (p .  1 5 0 ) .  A d d it io n a l  research has in d ica ted  th a t  frame of 
re fe ren ce  t r a in in g  is  more system atic  than other types o f t r a in in g ,  
p r im a r i ly  because i t  emphasizes feedback and p ra c t ic e  components 
(Dobbins e t  a i . ,  198 4 ) .  T h e re fo re ,  in order to  separate the 
confounding in f lu en ce  o f feedback and p ra c t ic e  from the ro le  of 
c o g n it iv e  fa c to rs  ( i . e . ,  schemata fo r m a t io n ) ,  RET in t h is  proposal 
w i l l  a ls o  include feedback and p ra c t ic e  as p a r t  of i t s  t r a in in g  
s t r a te g y .  As Just d e f in e d ,  frame of re fe ren ce  t r a in in g  was 
a n t ic ip a te d  to  e x h ib i t  gamma change as i t s  prim ary e f f e c t .  In  
summary, the fo l lo w in g  hypothesis  was te s te d :
H2: Frame of re fe re n c e  t r a in in g  w i l l  demonstrate gamma
change as i t s  prim ary impact. That is ,  ind ices of 
alpha and beta  change w i l l  show less  change than 
gamma change c r i t e r i a .
Comparison o f Procedures fo r  Determining Change 
A second area  of in v e s t ig a t io n  involved a comparison of the 
vario us  methods fo r  assessing change. Each type of t r a in in g  (RET, 
FOR) was assessed fo r  change using each of the techniques o u t l in e d  
in Tab le  1. In  t h is  way, an e m p ir ica l t e s t , o f  the a l te r n a te  
d e f in i t io n s  was conducted. S p e c if ic  hypotheses fo r  the s u p e r io r i ty  
of c e r ta in  d e f in i t io n s  were not immediately apparent from previous  
research since no comprehensive te s ts  have appeared to  d a te .  In  
a d d i t io n ,  debates w i th in  the a v a i la b le  l i t e r a t u r e  have lead to  few 
e x p l i c i t  statements o f s u p e r io r i t y .
The s e r ie s  o f a r t i c l e s  reviewed above by L in d e l l  and D rex le r  
(1979; 1980) and Golembiewski and B i l l i n g s le y  (1980) ra is e d  several
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questions about the measurement of change, c e r ta in  o f which w i l l  be 
addressed in the cu rren t  research . The c e n tra l  question in these 
a r t i c l e s  is  whether f a c to r  s t ru c tu re  congruence is  an unequivocal 
measure of gamma change. The issue is  again discussed in an 
a r t i c l e  by Terborg , Howard, and Maxwell (1 9 8 0 ) ,  who propose the use 
of the re tro s p e c t iv e  then assessment as a s u b s t i tu te  fo r  fa c to r  
congruence as the a p p ro p r ia te  te s t  of gamma change. Hypothesis  
Three r e f l e c t s  the arguments in th is  a r t i c l e :
H3: Factor s t ru c tu re  congruence w i l l  prove a less
co ns is ten t in d ic a to r  of gamma change than 
than comparisons o f  p re , p o s t ,  and then p r o f i l e  
c o r re la t io n s  and item standard d e v ia t io n s .
A second hypothesis concerning the assessment o f gamma change 
centered on Porras and S ingh 's  (1986) m o d if ic a t io n  o f the Terborg  
e t  a i .  (1980) method. A r e p l ic a t io n  of the comparison reported  by 
Porras and Singh (1986) contrasted  in ferences based on d i re c t  
comparisons of c o r re la t io n  c o e f f ic ie n t s  aga inst those based on 
comparisons of c o r r e la t io n a l  d if fe re n c e  scores. The hypothesis  
was;
H4: In  the use o f p re ,  post, and then responses to  assess
gamma change, conclusions based on d i r e c t  co rre ­
la t io n s  o f responses between a d m in is tra t io n s  w i l l  be 
more co n s is ten t w ith  other methods than those based 
on comparisons o f d i f fe re n c e s  in c o r r e la t io n s  between 
a d m in is tra t io n s .
Hypothesis F ive centered on Schmitt e t  a l . ' s  (1984) an a lys is  
of covariance s t ru c tu re  to  determine beta and gamma change. As 
Schmitt e t  a i .  (1984) s t a t e ,  the v a l i d i t y  of the approach would be
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improved by fu r t h e r  comparisons w ith  the Terborg e t  a i .  (1980) and 
Zmud and Armenak is  (1978) methodologies. The curren t study 
extended th is  recommendation as fo l lo w s :
H5: The methods o u t l in e d  by Schmitt et a l .  (1984) w i l l  be 
compared w ith  those presented by Zmud and Armenak is  
(1 9 7 8 ) ,  Bedeian e t  a l .  (1 9 8 0 ) ,  Terborg e t  a l .  (1 9 8 0 ) ,  
Porras and Singh (1 9 8 6 ) ,  and Van de V l i e r t  e t  a l .  
(1 9 8 5 ) ;  r e s u l t in g  in ferences concerning beta and 
gamma change from a l l  l a t t e r  authors except Terborg  
et a l .  (1980) and Porras and Singh (1986) are 
expected to d i f f e r  from those based upon Schmitt 
e t  a l ' s  model.
The remaining hypotheses concerning the techniques fo r  
assessing alpha and beta change described by Bedeian, Terborg, Van 
de V l i e r t  and t h e i r  colleagues were s ta ted  as n u ll  hypotheses due 
to the th e o re t ic a l  ra th e r  than em pirica l o r ie n ta t io n  of the 
l i t e r a t u r e  in t h is  area to  d ate .
H6: The assessment of a lpha change by the Zmud and
Armenakis (1 9 7 8 ) ,  Bedeian e t  a l .  (1 9 8 0 ) ,  Terborg e t  
a l .  (1 9 8 0 ) ,  Schmitt e t  a l .  (1 9 8 4 ) ,  and Van de V l i e r t  
e t  a l i  (1985) methods are not expected to  d i f f e r  
s i g n i f i c a n t l y .
H7: The d e tec t io n  of beta change is  not expected to  
d i f f e r  s ig n i f i c a n t l y  as a r e s u l t  of the Zmud and 
Armenakis, (1 9 7 8 ) ,  Bedeian e t  a l .  (1 9 8 0 ) ,  Terborg  
e t  a l .  (1 9 8 0 ) ,  Schmitt e t  a l .  (1 9 8 4 ) ,  and Van de 
V l i e r t  e t  a l .  (1985) assessment methods.
In  summary, the th e o re t ic a l  s ig n if ic a n c e  of the proposed 
in v e s t ig a t io n  appears to  be th r e e fo ld .  As s ta ted  above, an 
em pir ica l comparison of the a l te rn a te  methods of assessing change 
is  c l e a r ly  an area worthy of research . Second, previous  
discussions of change have been l im i te d  to data generated from OD
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e f f o r t s .  The a p p l ic a t io n  o f  a lph a , b e ta ,  and gamma change to  
performance appra isa l r a t e r  t r a in in g  marks a p o t e n t ia l l y  meaningful 
t e s t  o f  the g e n e r a l i z a b i l i t y  of these concepts. F u r th e r ,  the 
re c a s t in g  of r a t e r  t r a in in g  s t r a t e g ie s ,  according to  the type of 
change e l i c i t e d ,  portends a possib le  paradigm s h i f t  in how th is  
body o f  l i t e r a t u r e  w i l l  subsequently be addressed.




P a r t ic ip a n ts  were v o lu n tee r  undergraduates e n ro l le d  in courses 
through the Louis iana  S ta te  U n iv e r s i ty  Department oi  Psychology. 
Three hundred and th i r te e n  in d iv id u a ls  were involved in Study 1 and 
371 in Study 2 ,  -for a to ta l  o f 684 s u b je c ts .  S tud ies  1 and 2 
d i f f e r e d  as to  the p o s it io n  students  were t ra in e d  to  r a t e .  In  
Study 1 , su b jec ts  ra te d  managers on v id eo tap e , and in Study 2 ,  
students ra te d  actual in s t ru c to rs .
Procedure
Experimental Desion. To measure a lp h a , b e ta ,  and gamma 
change, r a t in g s  from each su b jec t were c o l le c te d  a t  several po in ts  
during the in v e s t ig a t io n .  In  a d d it io n  to  the t r a d i t io n a l  p r e -  and 
p o s t - t r a in in g  measurements, three  o ther se ts  o f responses were 
generated . Raters  in d ica ted  idea l scores of ra te e  behavior tw ice ,  
a f t e r  both p r e -  and p o s t - in te rv e n t io n  r a t in g s  (Zmud & Armenakis, 
1978; Bedeian e t  a i . ,  1980 ) .  R etrospective  then (T erborg , e t  a i . ,  
1980) and be ta  change c r i t e r io n  responses were a ls o  measured post­
in te r v e n t io n .  Thus, the experim ental design o f the proposed 
research may be represented by the fo l lo w in g  n o ta t io n :
°A 1 , I1  \  PA2,1 2 ,Then,Beta
where:
is  the independent t r a in in g  v a r ia b le  (RET, FOR, no 
t r a in in g )
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is  each s u b je c t 's  p r e - t r a in in g  Actual score 
( t r a d i t io n a l  pre measure)
is  each s u b je c t 's  p r e - t r a in in g  Ideal score 
0^2 is  each s u b je c t 's  p o s t - t r a in in g  Actual score 
( t r a d i t io n a l  post measure)
^ 1 2  is  each s u b je c t 's  p o s t - t r a in in g  Ideal score 
i^Then is  each s u b je c t 's  re t ro s p e c t iv e  Then score.
Ogeta is  each s u b je c t 's  beta  change c r i t e r io n  response.
A d m in is tra t io n  o f measures was counterbalanced sep ara te ly  
p r e -  and p o s t - in te rv e n t io n  ( c f .  Schmitt e t  a i . ,  1984).
P r io r  to re c e iv in g  t r a in in g ,  each p a r t ic ip a n t  in Study 1 
viewed and ra te d  two videotaped episodes o f managerial performance 
(Borman, 1978 ).  Fo llow ing the a p p l ic a t io n  of the t r a in in g  program 
( I V ) ,  these su b jec ts  again ra te d  the same videotaped managers. In  
the experim ental c o n d it io n s ,  p a r t ic ip a n ts  were in s tru c te d  not to  
attem pt to match t h e i r  e a r l i e r  responses b u t ,  r a t h e r ,  to  make f u l l  
use o f  the concepts and recommendations presented during t r a in in g .  
By b r i e f l y  rev iew ing  the goals and in te n ts  o f the s p e c i f ic  t r a in in g  
s t r a te g y ,  the emphasis fo r  each group was on genera ting  less  biased  
(RET) or more accurate ra t in g s  (FOR). Those in the n o - t ra in in g  
co n tro l  group were simply asked to  r e - r a t e  the r a te e s  "as best they 
can,"  a lso  being advised that matching e a r l i e r  responses was 
n e i th e r  mandatory nor d e s ira b le  in a l l  s i t u a t io n s .  A s im i la r  
procedure was used in Study 2 , w ith  the exception th a t  ra te e s  were
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actu a l in s t ru c to rs  and not videotaped managers.
D e b r ie f in g  to  address p a r t ic ip a n t s '  questions was conducted 
a f t e r  a l l  observations had been c o l le c te d .
Rater T ra in in g ;  Study 1 . In  t h is  la b o ra to ry  study, 
p a r t ic ip a n ts  were randomly assigned to one of three experimental 
t r a in in g  co n d it io n s :  r a t e r  e r ro r  t r a in in g  (RET), frame of
re fe re n c e  t r a in in g  (FOR), or a n o - t ra in in g  contro l (CON) group. 
T ra in in g  focused on the e va lu a t io n  o f managerial performance in 
conducting performance appra isa l in te rv iew s  w ith  subordinates.
RET fo l low ed  the procedures described by Borman (1 9 7 9 ) ,  
Bernardin (1 9 7 8 ) ,  and Latham, Wexley, and P u rse ll  (1 9 7 5 ) ,  in which 
r a t e r s  rece ived  t r a in in g  on various sources of e r ro r  ( i . e . ,  h a lo ,  
le n ie n c y /s e v e r i t y ,  c o n t r a s t ) .  The cen tra l  elements of r a te r  
t r a in in g  invo lved: viewing videotapes of ra te e s  on the job;
ev a lu a t io n  of ra te e s ;  discussion of ra t in g s  by ra te r s  in a group 
s e t t in g ;  in s t ru c t io n  by t r a in e r  on correc t ra t in g s  using  
i l l u s t r a t i v e  examples; and p a r t ic ip a n t  discussion of ways to avoid  
r a t in g  e r ro rs  (Borman, 1979 ).  A f t e r  Bernardin and Buckley (1981)  
and M c In ty re  e t  a l .  (1 9 8 4 ) ,  the FOR t r a in in g  paradigm was intended  
to  generate shared schemata represen ting  severa l po in ts  along the 
continuum of managerial performance. In  each t ra in in g  group, 
r a t e r s  were given p ra c t ic e  r a t in g  hypoth e tica l ra te e s  and rece ived  
feedback on the accuracy of t h e i r  r a t in g s .
Subjects  in the n o - t ra in in g  contro l group engaged in b r ie f
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scale ■ fa m il ia r iz a t io n  e x e rc is e s ,  in which scale items and possible  
responses were reviewed -for c l a r i f i c a t i o n .  The length o f each 
session was approxim ately  45 m inutes.
R ater T ra in in g ;  Study 2 . In  the second in v e s t ig a t io n ,  
students were again randomly assigned to  a t r a in in g  c o n d it io n .  
However, the p o s it io n  they were t ra in e d  to eva lu ate  was th a t of 
u n iv e r s i ty  p ro fe s s o r .  The s p e c i f ic  t r a in in g  a c t i v i t i e s  and 
e va lu a t io n  m a te r ia ls  used were those developed by Sauser, Evans, 
and Champion (1 9 7 9 ) .  In g e n e ra l ,  however, the t r a in in g  s t r a te g ie s  
fo llow ed  those described fo r  Study 1. The ra te e s  in t h is  p ortion  
of the research were f a c u l t y  members in the Louis iana S ta te  
U n iv e rs i ty  Department of Psychology. Students were asked to  
in d ica te  the p a r t ic u la r  in d iv id u a ls  by coded response on th e i r  
answer sheets . The r a t in g s  of these f a c u l ty  members were held as 
c o n f id e n t ia l  in fo rm atio n , s o le ly  fo r  the use of the research er.  
M a te r ia ls
Performance A ppraisal Rating S c a le s . At each po in t of data  
c o l le c t io n ,  sub jec ts  ra te d  items d erived  from b ehav iora lly -anchored  
r a t in g  sca les  (BARS) s p e c i f i c a l l y  developed fo r  e v a lu a t in g  e i th e r  
managers or u n iv e r s i ty  in s t ru c to rs  (Borman, 1978; Sauser e t  a l . ,  
1979). However, the BARS format i t s e l f  can be considered a type of 
frame o f re fe ren ce  t r a in in g ,  as exposure to the dimensions of 
performance i t  o u t l in e s  may a s s is t  r a t e r s  in forming c o g n it ive  
schemata. As a r e s u l t ,  the use o f BARS p r io r  to  t r a in in g  may
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in je c t  gamma change (concept r e d e f in i t i o n )  in advance o f any 
s p e c i f ic  t r a in in g  s t ra te g y .  T h e re fo re ,  items were not arranged  
in to  dimensions but r a t h e r ,  anchors were in d iv id u a l ly  l i s t e d  and 
su b jec ts  responded to  each in terms of frequency o f  occurrence  
along a f i v e - p o in t  sca le  < c f .  Armenakis, Buckley, & Bedeian, 1986).  
Items were regrouped in to  dimensions fo r  data a n a ly s is  and 
i n t e r p r e t a t io n .  The two instruments are included in Appendices A 
and B.
Beta Change C r i t e r io n  Measure. To fo l lo w  the Van de V l i e r t  e t  
a i .  (1985) procedure, an a p p ro p r ia te  beta change c r i t e r io n  was 
s e le c te d .  As a p p lie d  to  performance ap pra isa l r a t e r  t r a in in g ,  the 
c r i t e r i o n  of in te r e s t  was a measure o f  how t r a in in g  has a l te r e d  the 
way p a r t ic ip a n t s  c a l ib r a t e  the r a t in g  instrum ent. For present 
purposes, r a t e r s  responded to  open-ended question fo l lo w in g  the 
f i n a l  r a t in g  session (O gg**) ( c f .  "Experimental D es ig n ") .  The 
question read:
As a r e s u l t  of your involvement in th is  experim ent, has your 
th in k in g  changed about how scores should be d is t r ib u te d ?  Have 
you re d e f in e d  what you mean by " to  a very l i t t l e  e x te n t ,"  "to  
a l i t t l e  e x te n t ,"  " to  some e x t e n t , ” " to  a g re a t  e x te n t ,"  and 
" to  a very  g reat ex te n t"?
Responses were independently scored by three judges who had been
f a m i l i a r i z e d  on the var iou s  performance appra isa l t r a in in g
s t r a t e g ie s .  Responses from each sub ject were ra te d  on a f i v e - p o in t
scale  as to  how w e ll  h is /h e r  remarks r e f le c t e d  beta  change.
I n t e r r a t e r  r e l i a b i l i t y  was c a lc u la te d ,  and ranged from .88 to  .9 7 .
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Accuracy Scores. To e s ta b l is h  the e f f ic a c y  o f the t r a in in g  
in te rv e n t io n s  independent o f  a lp h a , b e ta ,  or gamma measurement 
procedures, the v e r a c i ty  o f  r a t in g s  was assessed (Cronbach, 1955 ).  
The formulae fo r  c a lc u la t in g  e le v a t io n ,  d i f f e r e n t i a l  e le v a t io n ,  
d i f f e r e n t i a l  accuracy, and s te reo typ e  accuracy are included in 
Appendix C. However, the tru e  scores re q u ire d  fo r  the c a lc u la t io n s  
were on ly  a v a i la b le  fo r  the tapes o f managerial performance 
(Borman, 1979a) and not fo r  ra t in g s  o f  in s t ru c to rs .  Borman's 
procedure (1979a) f o r  the t ran s fo rm atio n  o f t ru e  scores based on 
the b eh a v io ra l ly -a n c h o re d  r a t in g  sca les  to  fo rm a t - f re e  true  scores 
was employed. A f t e r  M c In ty re ,  Smith, and Hassett (1 9 8 4 ) ,  FOR 
t r a in in g  was expected to p o s i t i v e ly  a f f e c t  r a t in g  accuracy, w h ile  
r a t e r  e r r o r  t r a in in g  was a n t ic ip a te d  to r e s u l t  in g re a te r  
d e v ia t io n s  from tru e  scores.
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R esults
As reviewed above, s u b je c ts '  r a t in g s  were analyzed using 
severa l procedures. W ith in  each technique, gamma change was 
eva lu a ted  f i r s t ,  fo l low ed  by beta and alpha change when ind icated  
(Golembiewski e t  a i . ,  1 9 76 ) .  Change was assessed in each dimension 
independently where a p p ro p r ia te .  Under each technique, re s u lts  fo r  
the t r a in in g  in te rv e n t io n s  are presented in d iv id u a l ly  w ith  summary 
statem ents r e la t in g  each group o f r e s u l ts  to  Hypotheses 1 and 2 .  
R esults  are fu r th e r  d iv id e d  in to  two p a r ts ,  corresponding to the 
separate  experiments in vo lv in g  ra t in g s  o f managers (Study 1) and 
in s t ru c to rs  (Study 2 ) .
Study One; Managerial P o s it io n
M an ipu la t ion  Check
The impact o f the t r a in in g  m anipu lations was evaluated  using  
Cronbach's (1955) four accuracy components as dependent measures. 
Since each form of accuracy is measured as the d e v ia t io n  from a 
p a r t ic u la r  true  score , p re - to -p o s t  decreases on any component 
in d ic a te  g re a te r  accuracy.
A two-way a n a ly s is  o f variance ( t r a in in g  x tim e) w ith  repeated  
measures on the second fa c to r  was conducted s e p a ra te ly  fo r  the four  
components: e le v a t io n ,  d i f f e r e n t i a l  e le v a t io n ,  stereotype
accuracy, and d i f f e r e n t i a l  accuracy. Results  from the ANOVAs are 
presented in Table  4 .  C e ll  means are l i s t e d  in Table 5 and
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represented g ra p h ic a l ly  in F igures 1 through 4 .
In s e r t  Tables 4 and 5 and Figures 1, 2 ,  3 ,  and 4 about here
A s ig n i f i c a n t  t im e -b y - t ra in in g  in te ra c t io n  was evidenced fo r  
the d i f f e r e n t i a l  accuracy measure <F = 5 .8 9 ,  d f = 2 ,2 7 5 ,  £ ,< .01 ).  
From inspection o f c e l l  means and Figure 1, frame of re ference  
t r a in in g  re s u lte d  in a g rea te r  increase in d i f f e r e n t i a l  accuracy 
across time than e i th e r  the r a t e r  e r ro r  t r a in in g  or contro l groups. 
Although the remaining accuracy components d id  not reach the .01 
leve l of s ig n if ic a n c e  on the t im e -b y - t ra in in g  in te r a c t io n ,  Figures  
2 through 4 reveal th a t  in each case the FOR group showed steeper  
changes in accuracy as a r e s u l t  of t r a in in g  than the RET group. In  
a d d i t io n ,  the t im e -b y - t ra in in g  in te ra c t io n  was s ig n i f ic a n t  a t  £.<.10 
fo r  the d i f f e r e n t i a l  e le v a t io n  and stereotype accuracy components. 
F u rth e r ,  a t  Time 2 r a te r s  in the FOR condition  were more accurate  
than t h e i r  co unterparts  in the RET group. Based on th is  p a tte rn  of 
r e s u l t s ,  the experimental m anipu lations were held  to  be e f f e c t i v e .
Factor Congruence
Proceeding c h ro n o lo g ic a l ly ,  the Golembiewski e t  a l .  (1976)  
search f o r  congruence o f  fa c to r  s tru c tu re  (gamma change) may be 
accomplished through the c a lc u la t io n  of a c o e f f ic ie n t  of congruence 
(Harman, 1976) fo r  each p r e - te s t  fa c to r  w ith  i t s  comparable p o s t-
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t e s t  -factor (Zmud and Armenakis, 1978 ). To obta in  the 
c o e f f ic ie n t s ,  pre and post fa c to r  loadings o f  each item on each 
fa c to r  are re q u ire d .  A p r in c ip le  components an a ly s is  w ith  promax 
r o ta t io n  was conducted w ith  the number o f fa c to rs  set a t  seven to  
obta in  the load ings . Table  6 presents the c o e f f ic ie n t s  fo r  control 
(CON), r a t e r  e r ro r  t r a in in g  (RET), and frame of re feren ce  (FOR) 
t r a in in g  groups. Harman (1976) notes th a t  there are few c le a r -c u t  
c r i t e r i a  fo r  determ ining how la rg e  a c o e f f ic ie n t  o f  congruence need 
be to d ec lare  two fa c to rs  s ig n i f i c a n t l y  s im i l a r .  T h e o r e t ic a l ly ,  
c o e f f ic ie n t s  of congruence may range between +1.0  and - 1 . 0 ,  
r e f l e c t in g  p e r fe c t  agreement and disagreement, r e s p e c t iv e ly .  As 
discussed e a r l i e r ,  Zmud and Armenakis (1978) only  c i t e  the values  
of .85 and .25 as examples o f d e f in i t e  s i m i l a r i t y  and d is s im i la r i t y  
(p .  6 6 7 ) .  However, Tucker (1951) provides the general gu id e lin e  
th a t  c o e f f ic ie n t s  o f .46 are too low to be considered evidence of 
congruency.
In s e r t  Table 6 about here
Control Group. Using these a r b i t r a r y  parameters, a l l  but one 
of the seven fa c to rs  in the contro l group appeared to be 
s i g n i f i c a n t l y  congruent across p r e -  and p o s t - te s t  measurements. 
Factor 3 demonstrated a congruence c o e f f i c ie n t  o f .45 across p re -  
and p o s t - te s t  measurements.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
53
RET Group. A l l  seven fa c to r s  f o r  the r a t e r  e r ro r  t r a in in g  
group evidenced congruence c o e f f i c ie n t s  above the minimum value of  
.4 6 .  Actual va lues ranged from .85 on Factor 1 to  .51 on Factors  3 
and 6 .
FOR Group. Gamma change fo r  the frame of re fe ren ce  t r a in in g  
group was in d ica ted  by c o e f f i c ie n t s  o f  congruence a t  or below .46  
on three  f a c t o r s .  Factors  3 ,  4 ,  and 5 had c o e f f i c ie n t s  o f .4 4 ,
.3 4 ,  and .4 6 ,  r e s p e c t iv e ly .  The value fo r  Factor 4 was the lowest 
c o e f f i c i e n t  evidenced by any fa c to r  across t r a in in g  m o d a l i t ie s .
Summary. For a l l  groups, the frame of re fe ren ce  group 
appeared to  have demonstrated the g re a te s t  amount of gamma change, 
based upon the obtained c o e f f i c i e n t  o f  congruence. Thus,
Hypothesis 2 (frame of re fe re n c e  t r a in in g  causing gamma change) was 
s tro n g ly  supported.
Assessment of Factor S tru c tu re
To begin the Schmitt e t  a l .  (1984 ) a n a ly s is  o f covariance  
model f o r  d e te c t in g  change, the described d im e n s io n a l i ty  o f the 
videotapes  needed to  be v e r i f i e d .  P r e - t e s t  responses to  the f o r t y -  
two item r a t in g  scale  fo r  managers were sub jected  to  a confirm atory  
f a c t o r  a n a ly s is  based on Borman's model (1978; 1979a ).  That is ,  
the a p r i o r i  fa c to rs  were the seven performance dimensions: 
s t r u c tu r in g  and c o n t r o l l in g  the in te rv ie w ,  e s ta b l is h in g  and 
m a in ta in in g  ra p p o r t ,  re a c t in g  to  s t r e s s ,  o b ta in in g  in fo rm atio n .
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re s o lv in g  c o n f l i c t ,  developing the employee, and m o tiv a t in g  the 
employee. Each item was constra ined  to load only  on the fa c to r  fo r  
which i t  was o r i g i n a l l y  a dimensional anchor, y ie ld in g  s ix  items 
per dimension. Covariances among fa c to rs  were a llowed to vary ;
th a t  i s ,  an ob lique s o lu t io n  was to  be estim ated . A to ta l  o f 313 
s u b je c ts  were included: 97 su b jec ts  in the contro l group, 116
s u b je c ts  in the r a t e r  e r ro r  t r a in in g  group, and 100 sub jects  in the
frame of re fe ren ce  t r a in in g  group.
Using maximum l ik e l ih o o d  procedures (JoresKog & Sorbom, 1986),  
r e s u l t s  f o r  each experimental group (RET, FOR, and CON) ind icated  
th a t  the a p r io r i  model d id  not adequately f i t  the 
in t e r r e la t io n s h ip s  among the items. The s ig n i f i c a n t  ch i-square  
va lues  < £ ( .0 0 1 )  and ad justed  g o o d n e s s -o f - f i t  measures in d icated  
th a t  the assumed d im e n s io n a lity  o f the v ig n e t te s  was h ig h ly  
questionab le  (see Table  7 ) .  That i s ,  responses to the 42 items did  
not group in to  the seven fa c to rs  w ith  anything near the p rec is io n  
assumed by Borman (1978; 1979a).
In s e r t  Table  7 about here
Subsequently, an e x p lo ra to ry  approach was taken to  determine  
the ac tu a l u nderly ing  fa c to r  s tru c tu re  among the item s. For th is  
a n a ly s is ,  a l l  p r e - t e s t  observations were included across  
experim ental groups (n = 3 1 3 ) .  A seve n -fa c to r  s o lu t io n ,  based on
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maximum l ik e l ih o o d  methods w ith  varimax p re ro ta t io n  and promax 
■final r o ta t io n  (SAS, 1985 ),  appeared to  account most lo g ic a l l y  fo r  
the c o r re la t io n s  among items. A scree p lo t  of p roportion  of  
variance accounted fo r  by each fa c to r  evidenced a p la teau  e f f e c t  
f o r  the s i x -  and seven -fac to r  s o lu t io n s .  Comparing the two 
s o lu t io n s  revea led  th a t  the seven -fac to r  s o lu t io n  was mo%e 
in t e r p r e t a b le .  Several of the items which showed high loadings on 
the seventh fa c to r  were s p l i t  in to  d i f f e r e n t  fa c to rs  when the 
s o lu t io n  was reduced to  only  s ix  fa c t o r s .  F u r th e r ,  the 
meaningful ness and c l a r i t y  of the s ix  fa c to r s  was reduced by the 
regrouping of items.
The o v e ra l l  f i t  of the model was again confirmed v ia  maximum 
l ik e l ih o o d  procedures f o r  a l l  p re te s t  data in two separate te s ts .  
F i r s t ,  the appropriateness of s e t t in g  the number of fa c to rs  at  
seven was eva lu a ted . The imposition o f th is  c o n s tra in t  re s u lte d  in 
an ad justed  g o o d n e s s -o f - f i t  index of .77 and a ch i-square  value of 
1372.41 <df = 644, £ < .0 0 1 ) .  The s ig n i f ic a n t  ch i-square  s t a t i s t i c  
would in d ica te  th a t  the choice of seven fa c to rs  was not supported. 
However, the r e l a t i v e l y  strong AGF value d id  support the s e lec t io n  
of seven fa c t o r s .  T h is  conclusion was fu r th e r  strengthened when 
a l t e r n a te  numbers o f fa c to rs  were examined.
S p e c i f i c a l l y ,  r e s u l ts  from the o r ig in a l  maximum l ik e l ih o o d  
a n a ly s is  in d ica ted  th a t  a te n -  or e le v e n - fa c to r  so lu t io n  would 
r e s u l t  in a g re a te r  f i t  to the data than a seven -fac to r  model. For
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example, the e le v e n - fa c to r  s o lu t io n  exp la ined  25 percent o f  to ta l  
variance as compared to 21 percent fo r  the seven -fac to r  model.
There was a ser ious  problem, however, w ith  accepting the la rg e r  
number o f f a c t o r s .  The te n -  or e le v e n - fa c to r  model would have 
n e c e s s a r i ly  incorporated severa l s in g le - i te m  fa c to rs  in a d d it io n  to  
reducing the o v e ra l l  i t e m - to - fa c to r  r a t i o .  The low number of 
o r ig in a l  items (4 2 )  th e re fo re  r e s t r i c t e d  the a b i l i t y  o f the 
e x p lo ra to ry  procedures to  f u l l y  eva luate  the fa c to r  s tru c tu re  of 
the d a ta .  The sev e n -fa c to r  s o lu t io n  was re ta in e d  desp ite  these 
shortcomings, given the acceptable ad justed  g o o d n e s s -o f - f i t  va lu e .
During the analyses , three items were dropped from 
c o n s id e ra t io n .  Two items ( Item s  28 and 30) w ith  squared m u lt ip le  
c o r r e la t io n s  w ith  a l l  o ther items of less  than .25 were id e n t i f ie d  
and om itted  from the s o lu t io n ,  as these items would not co n tr ib u te  
s u b s t a n t ia l ly  to  any f i n a l  fa c to r  s t r u c tu re .  Item 12 was a lso  
d e le ted  a t  th is  p o in t .  I t s  low f in a l  communality estim ate  ( le s s  
than .2 5 )  would l i m i t  i t s  c o n tr ib u t io n  to the model.
Item loadings w ith  absolute  values less  than .30 were not 
considered meaningful and were dropped from the in te rp re ta t io n  in 
the course of d e f in in g  each f a c t o r .  As can be noted from Table 8,  
the maximum l ik e l ih o o d  s o lu t io n  w ith  t h is  r e s t r i c t io n  approached 
simple s t ru c tu re ;  th a t  is ,  the m a jo r i ty  o f items loaded on only one 
f a c t o r .  Even those items r e la te d  to  more than one fa c to r  tended to  
load more h e a v i ly  on a p a r t ic u la r  f a c t o r .  For example, w h ile  Item
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32 had a load ing  o f  .33  on Factor 5 ,  i t  loaded more s tro n g ly  on 
Factor 3 ( - . 5 5 ) .
In s e r t  Table  8 about here
A separate  p r in c ip le  component c lu s te r  a n a ly s is  w ith  an 
o rth o b liq u e  r o ta t io n  was conducted to  determine the e f f e c t  of 
fo rc in g  each item to  load on the fa c to r  th a t  maximized the item -  
fa c to r  c o r r e la t io n .  The a n a ly s is  produced a s e v e n -c lu s te r  s o lu t io n  
n e a r ly  id e n t ic a l  to  th a t  re s u l t in g  from the maximum l ik e l ih o o d  
procedure (see Table  9 ) .  The d i f fe re n c e s  between s o lu t io n s  from 
the p r in c ip le  components c lu s te r  a n a ly s is  and the maximum 
l ik e l ih o o d  fa c to r  a n a ly s is  centered  on the placement of Items 5 ,  9 ,  
18 and 20.
The maximum l ik e l ih o o d  a n a ly s is  p laced Items 5 and 18 under 
Factors  2 and 3 ,  r e s p e c t iv e ly ,  and showed a very low loading ( le s s  
than .30 )  f o r  Item 9 on Factor 7 ( r e f e r  to  Table 8 ) .  A l t e r n a t e ly ,  
the p r in c ip le  components c lu s te r  a n a ly s is  grouped Items 5 ,  9 ,  and 
18 together  w ith  Items 7 and 17 to form C lu s ter  6.  Item 20 was 
loca ted  on Factor 4 ( I tem s  3 ,  4 ,  14, 15 and 21) from the maximum 
l i k e l ih o o d  s o lu t io n  and w ith  C lu s te r  7 ( Item s 10, 13, 22, 34 , 35,  
41, and 42) from the c lu s te r  a n a ly s is .
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In s e r t  Table 9 about here
By adding the three  items ( 5 ,  9 ,  and 18) to  Factor 7 ,  
re  in t e r p r é t â t  ion o f the dimension was re q u ire d .  No longer a simple  
'commitment to  developing employee fa c to r"  ("Makes commitments to  
help p e rs o n a l ly  in employee's development"; "Makes general 
developmental suggestions, but u s u a l ly  f a i l s  to make a personal 
commitment to  a id  in employee's p ro fess io na l development"), the new 
in t e r p r e t a t io n  included an appropria teness aspect in conjunction  
w ith  the commitment component ( " I s  c o n f r o n tâ t ive and 
in a p p ro p r ia te ly  b lunt during the in te rv ie w " ;  "Asks inap prop ria te  or 
s u p e r f ic ia l  questions which f a i l  to confront important problems"; 
"Lec tures  i n e f f e c t i v e ly  or d e l iv e rs  in ap p ro p r ia te  ultimatums to  
employee about improving h is  r e la t io n s h ip s  w ith  o th ers  or about 
changing h is  ' a t t i t u d e '  toward people or problem s"). The expanded 
and p o t e n t i a l l y  more r e l i a b l e  version o f Factor 7 was re ta in e d .
Placement a l t e r n a t iv e s  fo r  Item 20 ("Appears unprepared fo r  
the in te rv ie w " )  were e i t h e r  w ith  Factor 4 /C 1uster 2 ,  a general 
" a b i l i t y  to  conduct the in te rv iew " f a c t o r ,  or w ith  Factor2 /C 1uster  
7 which rep resen ts  how w e ll  the manager " fo l lo w s  through" on h is  
ac t io n s  or commitments. On the basis  o f substantive  
i n t e r p r e t a t io n .  Item 20 appeared to  f i t  more m ean ing fu lly  w ith  the 
items d e a l in g  w ith  in te rv ie w  s k i l l s  (F a c to r  4 /C 1uster 2 ) .
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T h is  s o lu t io n  was then subjected to  a confirm atory  fa c to r  
an a ly s is  using maximum l ik e l ih o o d  techniques, again using the 
e n t i r e  set o f  p r e - t e s t  responses. At t h is  p o in t ,  i t  was noted th a t  
Item 20 loaded h ig h ly  on three dimensions in ad d it io n  to Factor 4 
(m o d if ic a t io n  indices o f  3 1 .4 7 ,  4 0 .9 5 ,  and 2 8 .3 6 .  fo r  Factors 1, 2 ,  
and 3 ) .  M o d if ic a t io n  ind ices may be viewed as ch i-square tes ts  
w ith  a s in g le  degree o f  freedom. The item was th e re fo re  excluded 
from the model to enhance simple s t ru c tu re .  T h is  omission l e f t  38 
v a r ia b le s  fo r  the seven -fac to r  s o lu t io n .
The i te m - to - fa c to r  p a tte rn  c o n s tra in t  was added to the seven- 
fa c to r  model and tes ted  desp ite  i t s  recognized l im i t a t io n s .
R esu lts  from a confirm atory  an a ly s is  o f the 38 item, seven-fac tor  
s o lu t io n  evidenced a ch i-square  value o f 1372.41 ( ^  = 644) and an 
adjusted  g o o d n e s s -o f - f i t  index of .801 . Again, the s ig n i f ic a n t  
ch i-square  would p red ica te  r e je c t io n  o f the model. However, the 
problems w ith  a l t e r n a t iv e  s o lu t io n s  ( i . e . ,  s in g le  item fa c to rs )  and 
the r e l a t i v e l y  strong AGFI supported the model as a v ia b le ,  though 
im p erfec t ,  d e s c r ip t io n  o f the d a ta .  The re la t io n s h ip  of items to  
dimensions fo r  the f i n a l  simple fa c to r  s tru c tu re  is  presented in 
Table  10.
In s e r t  Table 10 about here
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Factor S tru c tu re  In te r p r e t a t io n
Although somewhat d i f f e r e n t  from the a p r io r i  model assumed by 
Borman (1978 , 1979a ),  the der ived  f a c to r  s tru c tu re  o f the behaviors  
taken from the BARS was nonetheless m ean ingfu l.  The number of  
fa c to rs  was the same across h yp o th e tica l and derived  models; 
however, there  were marked d i f fe re n c e s  between the items making up 
each set o f f a c t o r s .  Each der ived  fa c to r  is  described in the 
paragraphs th a t  f o l lo w .
Factor 1 may be in te rp re te d  as the fa c e t  o f  managerial 
performance concerned w ith  the e f f e c t i v e  handling o f in terpersonal  
c o n f l i c t ,  as w e ll as an encouragement aspect (see Table  1 0 ) .  The 
f a c to r  represents  a p o s i t iv e  co nstruct such th a t  high fa c to r  scores 
in d ica te  good c o n f l i c t  re s o lu t io n  s k i l l s  and the a b i l i t y  to  provide  
employees w ith  e f f e c t i v e  in c e n t iv e s .  T h is  in te r p r e ta t io n  is  based 
upon the p a t te rn  o f w eightings in which items d e p ic t in g  negative  
behavior have negative  w e ig h ts , w h ile  p o s it iv e ly -w o rd e d  items are 
p o s i t iv e ly  weighted ( c f .  Table  8 ) .
Conversely, Factor 2 d ep ic ts  managerial behavior th a t  is  
somewhat less  e f f e c t i v e .  On f i r s t  re a d in g , the s ix  items of Factor  
2 appear to  involve considerab le  v a r i a b i l i t y  in the content areas 
w ith  which they d e a l .  Some items r e f e r  to  c o n f l i c t  ( I te m  3 5 ) ,  
others  to how the in te rv ie w  is  handled ( I tem s 34 and 4 1 ) ,  and yet  
others  to  p ro v id in g  the employee w ith  proper support ( I tem s 13 and 
4 2 ) .  There is ,  however, a theme c u t t in g  across the surface
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d is p a r i t y  of items. Factor 2 c le a r ly  emerges as a *fo1 low -through*  
f a c t o r ,  when c lo s e ly  read w ith  a process ra th e r  than content  
o r ie n t a t io n .  The items describe behaviors in which the manager 
i n i t i a t e s  ap p ro p r ia te  ac t io n  in one of severa l po ss ib le  arenas, but 
then f a i l s  to  continue the e f f o r t  to  i t s  f u l l e s t  and most e f f e c t iv e  
conclusion . In th is  sense, high scores in Factor 2 represent good 
in te n t io n s  and i n i t i a l  attem pts in the r ig h t  d i r e c t io n  but poor 
c o n t in u i ty  of e f f o r t .
The negative side o f managerial performance is  again  
represented  by Factor 3 .  However, in t h is  ins tance , the content  
area centers  on the manager's in te re s t  in and m o tiva t io n  o f h is  
sub ord inate . Items expressing f a i l u r e  in these areas ( Item s 26,
27, and 36) are weighted p o s i t i v e l y ,  and items d escr ib in g  good 
performance have negative  weights ( I tem s  25 and 3 2 ) .  One item on 
Factor 3 seems less  c le a r l y  r e la t e d  to  the p ro f fe re d  in te r p r e ta t io n  
and deserves comment. Item 27 presents two d is t in c t  behaviors fo r  
r a t e r s  to  con s id er,  which in the o r ig in a l  question na ire  were 
intended to describe a b i l i t y  to s t ru c tu re  and co n tro l the in te rv ie w  
(Borman, 1978). I t  appears, however, th a t  r a t e r s  responded based 
on the second p a r t  o f  the item ( f a m i l i a r i t y  w ith  f i l e  in fo rm a t io n ) .  
Such a response p a t te rn  would p lace Item 27 w ith  o th ers  d ea lin g  
w ith  in te r e s t  in the employee (F ac to r  3 ) .  A p p aren t ly ,  Item 27 was 
in te rp re te d  by r a t e r s  as less  in d ic a t iv e  o f in te rv ie w  s k i l l s  than 
of the manager's in te re s t  in the sub ord inate . Although pure
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c o n je c tu re ,  perhaps r a t e r s  f e l t  th a t  a manager not making the 
e f f o r t  to  lea rn  something about the employee p r io r  to  the in te rv iew  
is  m a n ife s t in g  cons iderab le  d is in t e r e s t  in the employee.
Proceeding to  the fo u r th  f a c t o r ,  the items are le s s  equivocal 
in t h e i r  re p re s e n ta t io n  of a b i l i t y  to  conduct the in te rv ie w .  When 
compared to  the o r ig in a l  model (Borman, 1978 ), Factor 4 combines 
th ree  anchors from each of the s t r u c tu r in g  and c o n t r o l l in g  the 
in te rv ie w  and the re a c t in g  to  s tre s s  dimensions. Thus, a f u l l  
in t e r p r e ta t io n  o f Factor 4 would be a synthes is  of these a b i l i t i e s  
w ith in  the context o f the in te rv ie w .  The fa c to r  represents  a 
p o s i t iv e  c o n s tru c t ,  such th a t  high scores r e f l e c t  the manager's 
a b i l i t y  to  conduct a w e l l -p la n n e d  meeting w ith ou t being thrown o f f  
course by the employee's p ro p en s ity  f o r  emotional ou tb u rs ts .
L ike the prev ious f a c t o r ,  Factor 5 a lso  concerns the manager's 
approach to  the in te rv ie w .  What d i f f e r s  is  th a t  Factor 5 deals  
w ith  the manager's a b i l i t y  to  e l i c i t  s o l id  in form ation from the 
employee w ith o u t  je o p a rd iz in g  t h e i r  r e la t io n s h ip .  In  terms of the 
o r ig in a l  Borman model. Factor 5 in co rp orates  most o f the items from 
the e s ta b l is h in g  and m a in ta in in g  ra p p o rt  ( I tem s  24, 3B, and 40) and 
o b ta in in g  in form ation  dimensions ( I te m s  19, 31 ,  33, and 3 7 ) .
Factor 5 is  a p o s i t iv e  f a c t o r  w ith  high scores s ig n a l in g  g rea te r  
e f fe c t iv e n e s s  in covering  important to p ic s  w h ile  enhancing the 
in te rp erso n a l r e la t io n s h ip .
The in t e r p r e t a t io n  of Factor 6 is  based on two behavioral
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d e s c r ip t io n s :  Items 1 and 2 ,  Factors  w ith  so few items are
g e n e ra l ly  rece ive d  w ith  j u s t i f i a b l e  skeptic ism  due to  inherent 
problems w ith  r e l i a b i l i t y  o f  measurement. The decis ion  to re ta in  
Factor 6 as a tw o-item  co nstruct was p red ica ted  on the extremely  
high load ings fo r  each item , r e l a t i v e  to  o th ers  in the s o lu t io n ,  as 
w e ll  as the s t a b i l i t y  o f the grouping across the maximum l ik e l ih o d  
and c lu s te r  a n a ly s is  procedures described in the previous se c t io n .
In  a d d it io n  to  s t a t i s t i c a l  c o n s id e ra t io n s ,  substantive  
in t e r p r e t a t io n  confirmed the dec is ion  to keep Factor 6 in i t s  
c u rre n t  form. Both Items 1 and 2 express negative  sentiment toward 
the employee on the p a r t  o f the manager. As an in s e n s i t i v i t y  
c o n s tru c t .  Factor 6 can be v is u a l iz e d  as the reverse o f the 
c o n s id e ra t io n  sca le  proposed by the Ohio S ta te  leadership  s tud ies  
( e . g . ,  F leishm an, H a r r is ,  & B u r t t ,  1955 ). Yuki (1982) reported  a 
s im i la r  c o n s id era t io n  component in h is  taxonomy of managerial 
beh av io rs . High scores on Factor 6 in d ica te  an absence of 
c o n s id era t io n  toward the employee.
In t e r p r e t a t io n  o f the f i n a l  fa c to r  re v e a ls  another negative  
side o f managerial b ehav io r .  Factor 7 describes two c o n jo in t  
f a c e ts  o f  managerial in e f fe c t iv e n e s s :  inappropriateness o f remarks
and the lack  of personal commitment to  developing the employee. 
Taken to g e th e r ,  the o v e ra l l  meaning o f  Factor 7 may r e f l e c t  a 
general d is resp ec t  f o r  the su bord ina te . T h is  opinion may be 
m anifested  through an un w il l in g n ess  to  a s s is t  the employee in h is
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career growth as w e l l  as a poor in te ra c t io n a l  s t y le .  L ike Factors  
2 ,  3 ,  and 6 ,  high scores on Factor 7 represent poor managerial 
performance.
Of the fa c to rs  id e n t i f i e d ,  Factors  2 ,  3 ,  6 ,  and 7 represent  
poor managerial performance. A l t e r n a t e ly ,  Factors  2 ,  4 ,  and 5 
dep ict a more p o s i t iv e  image of managerial behavior when high
scores are evidenced. O v e r a l l ,  the observed fa c to r  p a t te rn  var ied
s u b s ta n t ia l ly  from the seven dimensions described by Borman (1978,  
1979a). In  no case d id  an a p r io r i  dimension emerge in ta c t  in the 
re s u l ta n t  e x p lo ra to ry  model. Most derived  fa c to rs  a re ,  in f a c t ,  
synthesized from two and sometimes three o r i g i n a l l y  hypothesized  
dimensions. Despite these apparent b lu r r in g s ,  content a n a ly s is  
in d ica ted  a f in a l  so lu t io n  th a t  is  r a t io n a l  and m ean ing fu l.
E q u a l i ty  o f Factor S tru c tu res
Separate analyses o f p re -  and p o s t - te s t  fa c to r  s tru c tu re s  were
necessary, in order to  assess gamma and beta change in each
experimental group. A f te r  Schmitt e t  a i .  ( 1 9 8 4 ) ,  the order of the 
an a ly s is  began w ith  te s ts  o f  e q u a l i ty  o f o v e ra l l  v a r ia n c e -  
covariance m atr ices  and proceeded to  te s t  separate components of 
the measurement model ( f a c t o r  p a tte rn  and number, fa c to r
I
covariances, fa c to r  load ings , and uniquenesses). The form of the 
model was th a t  described in the previous s e c t io n .  Tab les  11, 12, 
and 13 summarize the r e s u l ts  of the Schmitt e t  a l .  (1984) analyses
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■for CON, RET, and FOR groups.
Control Group. The f i r s t  model tes ted  the e q u a l i ty  of the 
o v e ra l l  var ian ce -covariance  m atr ices  observed p r e -  and p o s t-  
in te rv e n t io n  (see Table 1 1 ) .  With 741 degrees o f freedom, the 
value o f the ch i-square  s t a t i s t i c  f o r  t h is  te s t  was 1332.31 
( g f .O O l ) ,  in d ic a t in g  change of an unknown nature (a lp h a ,  b e ta ,  or 
gamma). The ad justed  g o o d n e s s -o f - f i t  in d ices  (AGFI) were .813 and 
.774 f o r  p r e -  and p o s t - te s t  d a ta ,  r e s p e c t iv e ly .  These f ig u re s  
in d ic a te  th a t  the f i t  o f p o s t - te s t  data  to  the j o i n t l y  estimated  
population  va r ian ce -co variance  m a tr ix  was weaker than th a t  of the 
p r e - t e s t  group.
In s e r t  Tab le  11 about here
The second hypothesis assessed the e q u a l i ty  o f fa c to r  p a tte rn  
and number across t im e. In  g e n e ra l ,  the ch i-square  s t a t i s t i c  te s ts  
the d i f fe re n c e s  between the observed variance -co variance  m atrices  
and the varian ce -covariance  m atr ices  crea ted  given the c o n s tra in ts  
s p e c i f ie d  in the model. In  t h is  case, the s ig n i f i c a n t  ch i-square  
(2 3 1 1 .2 4 ;  £ ( .0 0 1 )  in d ica ted  the observed variance-covariance  
m atr ices  and th a t  c reated  from the 38 item, seven -fac to r  model were 
s i g n i f i c a n t l y  d i f f e r e n t .  S im i la r l y ,  the A6F index dropped to  .670 
fo r  the p r e - t e s t  data and .623 fo r  the p o s t - te s t  d a ta .
The t h i r d  hypothesis ( fo l lo w in g  the stepwise procedure
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described  by Schmitt e t  a i . ,  1984) te s te d  the e f f e c t  o f imposing 
p re - to -p o s t  e q u a l i ty  o f fa c to r  co varian ces . Again, s ig n if ic a n c e  
was determined by comparing the e f f e c t  o f these c o n s tra in ts  upon 
the match between observed and c rea ted  var iance -co varian ce  
m a tr ic e s .  The ch i-squ are  value f o r  t h is  t e s t  of gamma change is  
obta ined  by ta k in g  the d i f fe r e n c e  between the ch i-sq uares  observed 
f o r  Models 3 and 2 .  The c h i-sq u are  d i f fe re n c e  o f 5 2 .6 8  is  
s ig n i f i c a n t  <£< .0 0 0 1 ) ,  w i th  21 degrees o f freedom gained as a 
r e s u l t  o f  c o n s tra in in g  21 a d d i t io n a l  parameters to  be equal ( r e f e r  
to  Tab le  1 1 ) .  The ad ju s ted  g o o d n e s s -o f - f i t  values fo r  the two 
models dropped by .008 (p re )  and .012  ( p o s t ) .  G e n e ra l ly ,  changes 
in AGFI o f t h i s  magnitude in d ic a te  weak change. However, the c h i -  
square d i f fe r e n c e  s ig n a le d  s ig n i f i c a n t  change in the re la t io n s h ip s  
among fa c to r s  (gamma change).
RET Group. The hypothesis  o f  equal o v e ra l l  v a r ia n c e -  
covariances p r e -  to  p o s t - in te r v e n t  ion was r e je c te d  f o r  the r a t e r  
e r r o r  t r a in in g  group (c h i-s q u a re  = 1255 .02 , ^  = 741 £ ( .0 0 1 )  ( c f .  
Tab le  1 2 ) .  A d d i t io n a l ly ,  the a b i l i t y  o f  the proscribed  seven-  
f a c to r  s o lu t io n  to  es t im ate  a p op u la tion  m atr ix  matching the 
observed v a r ian ce -c o var ian ce  m a tr ix  was diminished as a r e s u l t  of 
the RET in te r v e n t io n .  The ch i-squ are  value fo r  t h is  te s t  was 
2087 .86  ( £ ( . 0 0 1 )  and the AGP in d ices  were .833 (p re )  and .792  
( p o s t ) .  The ch i-squ are  d i f fe r e n c e  from Model 3 to  Model 2 of 45.41  
( £ ( . 0 0 1 ) ,  revea le d  s ig n i f i c a n t  d i f fe re n c e s  in the fa c to r
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covariances before  and a f t e r  t r a in in g  (gamma change). Small 
changes in the A6F ind ices  ( .0 0 3  and .014) may be viewed as very  
l im i t e d  or no support f o r  t h is  f in d in g .
In s e r t  Table 12 about here
FOR Group. As w ith  the co n tro l and r a t e r  e r r o r  t r a in in g  
groups, the o v e ra l l  va r iance -co varian ce  m atr ix  fo r  the frame of  
re fe ren ce  t r a in in g  group was not e q u iv a le n t  p r e -  to post­
in te rv e n t io n  (c h i-s q u a re  =  1304 .92 , .0 0 1 ) .  From Table 13,
in c re a s in g ly  r e s t r i c t i v e  te s ts  o f the exact nature o f change 
in d ic a te d  change in both fa c to r  number and p a t te r n ,  as w e ll  as 
f a c to r  covariances (ch i-sq u are  = 2431.41 and 4 2 .9 7 ,  £<.001 and .0 1 ,  
r e s p e c t iv e ly ) .  S im i l a r l y ,  ASF values dropped w ith  each added 
c o n s t r a in t .  T h e re fo re ,  evidence o f gamma change was apparent in 
the frame of re fe ren ce  t r a in in g  c o n d it io n .
In s e r t  Table 13 about here
Summary. O v e r a l l ,  r e s u l t s  based on the Schmitt e t  a l .  (1984)  
procedures in d ic a te d  gamma change fo r  the c o n t r o l ,  r a t e r  e r ro r  and 
frame of re fe ren ce  t r a in in g  groups. For each c o n d it io n ,  
c o n s tra in in g  the re la t io n s h ip  o f items to  fa c to rs  as w e ll  as the 
re la t io n s h ip s  among fa c to rs  s i g n i f i c a n t l y  decreased how w e ll  the
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models estim ated  the population  variance -covariance  m a tr ix .  The 
s ig n i f i c a n t  ch i-square  va lues evidenced in each group provided  
strong support fo r  Hypothesis 2 (gamma change in the FOR group),  
w h ile  the f in d in g  of s ig n i f i c a n t  gamma change in the RET group ran 
counter to  Hypothesis 1.
R etrospective  Then Analyses
Turning to  the analyses invo lv ing  re tro s p e c t iv e  then 
responses, both p r o f i l e  shape and d ispersion were used to  ind ica te  
gamma change (Terborg e t  a i . ,  1980). Because Terborg e t  a l .  
assumed u n id im e n s io n a l i ty ,  a c o e f f ic ie n t  alpha estim ate o f in te rna l  
consistency was c a lc u la te d .  The r e s u l t in g  alpha was an acceptable  
.7 7 .  T h e re fo re ,  subsequent analyses were conducted fo r  the e n t i r e  
3 8 - item instrum ent.
Gamma Chanoe
Mann-Whitney U - te s ts  o f d i f fe re n c e s  in mean rank between 
experimental and contro l groups are summarized in Tab les  14 through 
16. Subjects  were ranked based on d i f fe re n c e s  in c o r re la t io n s  
between and standard d e v ia t io n s  of p re , po s t,  and then scores 
(Terborg e t  a i . ,  1980), as w e ll  as actual c o r re la t io n  values  
(P o rras  & Singh, 1986). N egative  ]c-scores occurred when the 
d i f fe re n c e s  between c o r r e la t io n s ,  the d i f fe re n c e s  between standard  
d e v ia t io n s ,  or the actua l values o f the c o r re la t io n s  were lower in 
the experim ental group than in the contro l group.
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In s e r t  Tab les  14, 15, and 16 about here
FOR versus Control Group. In  te s ts  o f p r o f i l e  shape, mean 
ranks based on c o r r e la t io n  d if fe re n c e s  were not s ig n i f i c a n t l y  
d i f f e r e n t  across co n tro l and frame of re ference  groups. Z-scores  
associated  w ith  the te s t  o f equal mean rank were .3 7 ,  - . 9 9 ,  and 
- . 6 4  <£>.05> f o r  the three d i f fe re n c e  measures (see Table 1 4 ) .  
S im i la r l y ,  d i f fe re n c e s  in standard d e v ia t io n  between p re , p os t,  and 
then measurement waves ( in d ic e s  o f p r o f i l e  d isp ers io n ) f a i l e d  to 
reveal s ig n i f i c a n t  d i f fe re n c e s  in the mean rank o f FOR and CON 
groups (z, = .3 5 ,  .1 8 ,  .4 5 ,  £ > .0 5 ;  see Table  1 5 ) .
The Porras and Singh (1986) m o d if ic a t io n  of the Terborg e t  a i .  
(1980) procedure te s ts  fo r  between-group d i f fe re n c e s  in p r o f i l e  
shape more d i r e c t l y  w ith  actual c o r r e la t io n s  serv ing  as the basis  
fo r  ranking  s u b je c ts .  The Mann-Whitney jy.-test was again employed, 
and r e s u l t s  o f FOR versus CON comparisons are summarized in the 
upper h a l f  o f  Tab le  16. Again , no s ig n i f ic a n t  d i f fe re n c e s  between 
the two groups were in d ica ted  ( £  = 1 .3 0 ,  .8 1 ,  and .3 9 ,  £ > .0 5 ) .
RET versus Control Group. Returning to Table 14, the 
comparison o f mean rank between RET and CON groups revea led  no 
evidence o f d i f fe re n c e s  in p r o f i l e  shape based on c o r re la t io n a l  
d i f fe r e n c e s .  A l l  z.-values fo r  these comparisons ( 1 .6 0 ,  .3 3 ,  and 
1 .0 7 )  had p r o b a b i l i t i e s  g re a te r  than .0 5 .  However, the Porras and
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Singh ind ices  of p r o f i l e  shape (Tab le  1 6 ) ,  as w e ll  as the p r o f i l e  
d ispers ion  measures (Tab le  1 5 ) ,  revea led  s ig n i f i c a n t  d i f fe re n c e s  
between the two groups.
The p a t te rn  of s ig n if ic a n c e  id e n t i f i e d  through the a n a ly s is  of 
p r o f i l e  d ispers ion  (d i f fe r e n c e s  in standard d e v ia t io n ;  Table 15)  
fo l lo w ed  th a t  o u t l in e d  by Terborg e t  a l .  (1980) and in d ic a te d  gamma 
change. D ire c t  comparison o f c o r re la t io n s  between RET and CON 
groups a lso  provided evidence o f gamma change, although the p a tte rn  
of s ig n i f ic a n c e  in t h is  case was incon s is ten t (Porras  & Singh,
1986; see Table 1 6 ) .  That is ,  s ig n if ic a n c e  was detected  on a l l  
three comparisons, a p a t te rn  co n tra ry  to  th a t  described by Porras  
and Singh (1 9 8 6 ) .
Beta and Aloha Chanoe
FOR versus Control Group. The procedure continued w ith  the 
assessment of beta change based on pre-then  d i f fe re n c e  scores 
(Terborg  e t  a l . ,  1980 ), given the lack o f gamma change in the FOR 
group discussed p re v io u s ly .  Table  17 summarizes another set o f  
Mann-Whitney U -te s ts  o f  d i f fe re n c e s  in mean rank between contro l  
and frame of re fe ren ce  groups. The %-score f o r  the comparison 
between groups was not s ig n i f i c a n t  (z  = - . 1 8 ,  £ ) . 0 5 ) ,  and 
t h e r e fo re ,  d id  not in d ic a te  beta change.
In s e r t  Tab le  17 about here
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T e s t in g  f o r  « 'pha change In the FOR group may be approached 
from two d i r e c t io n s  given the f a i l u r e  to  f in d  beta  change. Both 
p re /p o s t  and po s t/th en  d i f fe re n c e  scores are included in Table 18, 
and n e i th e r  method in d ica ted  d i f fe re n c e s  in mean group rank between 
FOR and contro l groups <2 =  .89 and 1 .5 1 ,  £ < .0 5 > .
In s e r t  Table 18 about here
RET versus Control Group. When gamma change is  evidenced, 
fu r th e r  in v e s t ig a t io n  of a l te r n a te  forms of change is  norm ally  
prec luded . However, the inconclusive evidence o f  gamma change was 
not c o n s is te n t ly  found on re t ro s p e c t iv e  then ind ices lead to the 
in v e s t ig a t io n  of beta  and alpha change. The lower h a l f  o f Table 17 
presents an assessment of b eta  change based on p re -th en  d if fe re n c e  
scores. The z -score  f o r  the CON versus RET comparison was 
s ig n i f i c a n t  (z  = - 3 . 9 4 ,  £ < .0 0 1 ) ,  in d ic a t in g  s ig n i f i c a n t  beta  
change. Evidence o f  beta change n e cess ita te d  th a t  p o s t - te s t  scores 
be compared to  responses w ith  s im i la r  scale  p ro p e r t ie s .  The te s t  
of alpha change proceeded using po s t/th en  r a th e r  than p re /p o s t  
d i f fe re n c e s  (see Tab le  I B ) .  A z -score  of 1 .9 3  ( £ ( . 0 5 )  in the RET 
group revea le d  s ig n i f i c a n t  alpha change.
Summary
The r e s u l ts  fo r  the re t ro s p e c t iv e  then analyses o f c o n tro ls  against  
the frame of re fe ren ce  group f a i l e d  to  evidence gamma change on the
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measures of p r o f i l e  shape or d ispers ion  proposed by Terborg e t  a i .  
(1980) and Porras and Singh (1 9 8 6 ) .  Thus, Hypotheses 2 (gamma 
change r e s u l t in g  from frame of re feren ce  t r a in in g )  was not 
supported fo r  r a t in g s  o f managers. P a r t ia l  support fo r  gamma 
change was found fo r  the r a t e r  e r r o r  t r a in in g  group. S p e c i f i c a l l y ,  
in comparisons against the contro l group, the RET group 
demonstrated s ig n i f i c a n t  d i f fe re n c e s  in p r o f i l e  d is p e rs io n . When 
te s ts  o f  s im i la r  p r o f i l e  shape were based on c o r re la t io n a l  
d i f fe re n c e s  (Terborg e t  a l . ,  1980 ), there was no gamma change. 
D ire c t  comparisons of c o r re la t io n s  y ie ld e d  s ig n i f ic a n t  d i f fe re n c e s ;  
however, the p a t te rn  of r e s u l ts  d id  not match those o u t l in e d  by 
Porras and Singh (1 9 8 6 ) .  In  combination, re s u l ts  are inconclusive  
concerning gamma change in the RET co n d it io n .
The assessment of change, th e re fo re ,  continued w ith  ind ices of 
beta change f o r  both groups. Again , the data  ind ica ted  no change 
in the FOR group and s ig n i f ic a n t  beta  change in the RET group. In
th is  in s tance , the o r ig in a l  hypothesis o f r a t e r  e r ro r  t r a in in g  
causing beta  change (Hypothesis 1) was upheld. L a s t ly ,  alpha  
change was apparent in the RET but not the FOR group.
Idea l Score Analyses
Both Zmud and ArmenaKis (1978) and Bedeian e t  a l .  (1980)  
measured s u b je c ts '  perceptions o f actua l and ideal behaviors in 
t h e i r  procedures fo r  d e te c t in g  beta  and alpha change. The approach
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taken by Zmud and Armenak is  (1978) employed d i r e c t  comparisons of 
actual I ideal and a c tu a l - id e a l  d if fe re n c e  scores over t im e . As a 
re finem ent of the Zmud and Armenakis (1978) technique, Bedeian et  
a i .  (1980) examined scale  r e c a l ib r a t io n  (b e ta  change) from a simple  
l in e a r  regression  p e rs p e c t iv e .  Results  from the two procedures are 
presented s e p a ra te ly  below.
D ire c t  Comparisons o f A c tu a l .  Id e a l ,  and D if fe re n c e  Scores 
A n a ly s is  of the change over time in a c tu a l ,  id e a l ,  and 
d i f fe re n c e  scores fo llow ed  Armenakis and Zmud (1 9 7 9 ) .  As a r e s u l t ,  
p a ired  comparisons o f pre and post scores were based on the seven 
dimensions id e n t i f i e d  by the exp lo ra to ry  fa c to r  a n a ly s is .  Table 19 
summarizes the output from the comparisons in each experimental 
group.
In s e r t  Table  19 about here
Conclusions o f beta change were reached when ideal scores 
changed across time ( £ ( . 0 5 ) .  Decisions concerning alpha change 
were conclus ive  only  when 1) d i f fe re n c e  and actua l scores changed 
over t im e , or 2) a l l  three se ts  o f scores ( a c t u a l ,  id e a l ,  and 
d i f fe r e n c e )  va r ie d  (Zmud and Armenakis, 1978).
Control Group. As seen in Table 19, on ly  one dimension 
evidenced b eta  change (Dimension F ) . Three o ther fa c to rs  e x h ib ite d  
n e ith e r  form of change (Dimensions A, C, and 6 ) ,  w h ile  alpha change
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was apparent in the remaining dimensions.
RET Group. Rater e r ro r  t r a in in g  re s u lte d  in s ig n i f i c a n t  beta  
change (s c a le  r e c a l ib r a t io n )  f o r  each of the seven fa c to r s .  
A d d i t io n a l ly ,  a lpha change was seen in Dimensions A and C.
FOR Group. Every f a c t o r ,  save the second, e x h ib i te d  change in 
the frame o f  re feren ce  t r a in in g  c o n d it io n .  From the lower p ortion  
o f Table  19, on ly  Dimension 6 m anifested  n e ith e r  alpha nor beta  
change when eva luated  by the Zmud and Armenakis (1978) procedure.
Summary. O v e r a l l ,  widespread beta  change was evidenced fo r  
both the r a t e r  e r ro r  and frame of re fe ren ce  t r a in in g  groups. The 
con tro l group, on the o ther hand, appeared to  have markedly less  
beta  change than the o ther two c o n d it io n s .  These r e s u l t s  support 
the hypothesis  o f  beta change accruing from r a t e r  e r ro r  t r a in in g  
(H ypothesis  1 ) .  Conversely, the f in d in g  o f beta change in the FOR 
co n d it io n  runs counter to Hypothesis 2 .  A moderate amount o f  alpha  
change was noted in the contro l group, but no c le a r  in d ic a t io n s  of 
alpha change were seen in the RET and FOR cond it io ns  since beta  
change may have masked i t s  d e tec tio n  (Zmud and Armenakis, 1978).  
P re /P o st Regression Analyses
R esu lts  from the Bedeian e t  a i .  (1980) regression  of p re - te s t  
ideal scores on p o s t - te s t  ideal scores are presented in Tab le  20. 
The ta b le  presents  frequency counts f o r  each form of change (Type 
I ,  Type I I ,  and no beta  change), s ince the method described by 
these authors assessed beta  change a t  the in d iv id u a l leve l of
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a n a ly s is .  Beta change was determined through te s ts  o f  the 
hypotheses th a t  the regress ion  weight (b ) equaled one and the 
in te rc e p t  ( a )  equaled zero  <£<.05>.
In s e r t  Tab le  20 about here
C ontrol Group. The p a t te rn  o f change in the contro l group was 
somewhat u n c le a r .  S ix ty - tw o  respondents in the CON group showed 
s ig n i f i c a n t  Type I I  beta  change (9  + 5 3 ) ,  w ith  three a d d it io n a l  
in d iv id u a ls  ev idenc ing  o n ly  scale  displacement (Type I ) .  Thus,
67.7  percent of these s u b jec ts  demonstrated beta  change. For most 
p a r t ic ip a n t s .  Type I I  beta  change (b O O ) was accompanied by 
in te rc e p ts  s i g n i f i c a n t l y  d i f f e r e n t  from ze ro .
RET Group. In spec tio n  of the ta b le  re v e a ls  th a t  a l l  
in d iv id u a ls  in the RET t r a in in g  group evidenced Type I I  beta  
change, p r im a r i ly  in the form o f s ig n i f i c a n t  regression  weights  
( b O l )  combined w ith  s ig n i f i c a n t  in te rc e p ts  ( a O O ) .  Thus, 100 
percent o f s u b jec ts  re c e iv in g  r a t e r  e r ro r  t r a in in g  demonstrated  
b eta  change.
FOR Group. L ike  those in the contro l group, su b jects  
re c e iv in g  frame of re fe ren ce  t r a in in g  a lso  showed a tendency toward 
Type I I  beta  change <62 p e rc e n t ) .  A gain , the m a jo r i ty  o f these 
in d iv id u a ls  evidenced both s ig n i f i c a n t  regression  weights (bO O )  
and in te rc e p ts  ( a O O ) .  R atings from four a d d it io n a l  sub jects
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re vea le d  simple scale  displacement (Type I  beta  change). The 
rem ain ing 34 percent o f  the group demonstrated no p re - to -p o s t  
change in the s c a l in g  o f  ideal scores.
Bedeian e t  a i .  (1980 ) continued t h e i r  d iscussion o f the 
assessment o f  change by presen ting  a technique fo r  determ ining  
alpha change. As presented e a r l i e r ,  the authors  used the beta  
w eights  and in te rc e p ts  from the ideal score regression  operation  to  
r e c a l ib r a t e  p r e - t e s t  ac tua l scores. Subsequently, a lpha change was 
determined through comparison of t h is  ad ju s ted  Time 1 score to  the 
Time 2 score . The conceptual soundness o f t h is  o p e ra t io n ,  however, 
f a i l s  to  overcome pragmatic co n s idera t ion s  in i t s  implementation  
using the present data  s e t .  R e c a l ib ra t io n  o f scores on each p re ­
te s t  v a r ia b le s  y ie ld s  42 new p r e - t e s t  scores th a t  must be compared 
to the 42 o r ig in a l  p o s t - te s t  scores fo r  each s u b je c t .  The question  
then remains as to  how many items must change and in what magnitude 
in order to  conclude a lpha change has occurred fo r  a p a r t ic u la r  
s u b je c t .  With no g u id e l in e s  a v a i la b le  from the o r ig in a l  a r t i c l e ,  
the assessment o f a lpha change was dropped from t h is  approach.
Summary. The combined r e s u l ts  from the Zmud and Armenakis 
(1978 ) and Bedeian e t  a l (1980) analyses provided strong in d ic a t io n  
o f beta  change in both the frame of re fe ren ce  and r a t e r  e r ro r  
t r a in in g  c o n d it io n s ,  again in support o f Hypothesis 1 and counter 
to  Hypothesis 2 .
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Beta Change C r i te r io n  Analyses
Assessment o f beta change continued w ith  the procedure 
o u t l in e d  by Van de V l i e r t  e t  a i .  (1 9 8 5 ) .  Responses to  the beta  
change c r i t e r io n  instrument ( d e l t a  Ç) were c o rre la te d  w ith  simple  
p re /p o s t  d i f fe re n c e s  scores fo r  each dimension ( d e l t a  F ) . The 
r e s u l ta n t  dynamic c o r re la t io n s  (Rs) are presented in Table  21.
In s e r t  Table  21 about here
Van de V l i e r t  e t  a l .  (1985) in fe r re d  beta change when R was 
s ig n i f i c a n t .  F u r th e r ,  R-square was in te rp re te d  as the proportion  
of £^s variance  th a t  is  accounted fo r  by beta change. One minus R- 
square estim ated  the res idua l variance on F due to the combined 
e f fe c t  o f alpha change and e r ro r  (Van de V l i e r t  e t  a l . ,  1985, p.  
2 7 3 ) .
Control Group. Two dimensions (A and F) e x h ib i te d  s ig n i f ic a n t  
dynamic c o r re la t io n s  ( £ ( . 0 5 )  in the contro l group. However, the 
amount of variance on F exp la ined  by beta change on these two 
dimensions was in o rd in a te ly  small (R-square = .04 and .05  fo r  
Dimensions A and F) r e la t i v e  to the res id ua l variance  (1 -  R-square 
= .96 and .9 5 ,  r e s p e c t iv e ly ) .
RET Group. The r a t e r  e r ro r  t r a in in g  group demonstrated  
s ig n i f i c a n t  beta  change on Dimensions A, 8 ,  and C. The associated  
R values fo r  the c o r re la t io n s  were .33 ( £ ( . 0 0 1 ) ,  - . 2 3  ( £ ( . 0 5 ) ,  and
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.21 (g < .0 5 ) .  L ike  the r e s u l t s  described fo r  the contro l group, the 
amount of var iance  on F accounted fo r  by beta  change was m arg ina l,  
r e l a t i v e  to  a lpha change and e r ro r  variance  (see Tab le  2 1 ) .
FOR Group. None of the dimensions in the frame of re ference  
t r a in in g  group evidenced beta change. The dynamic c o r r e la t io n s  fo r  
a l l  dimensions were less  than .17  w ith  p r o b a b i l i t i e s  above the .05  
alpha le v e l  (see Table  2 1 ) .  C o ncurren tly , alpha change and e rro r  
accounted fo r  almost a l l  of the t o ta l  v a r ia t io n  on F.
Summary. O v e r a l l ,  both r a t e r  e r ro r  and co n tro l groups 
e x h ib i te d  beta  change according to  the c r i t e r i a  described by Van de 
V l i e r t  e t  a l .  ( 1 9 8 5 ) .  The p r o b a b i l i t i e s  associated  w ith  dynamic 
c o r re la t io n s  were s ig n i f i c a n t  fo r  three dimensions in the RET 
co nd it ion  and f o r  two dimensions in the co n tro l c o n d it io n .  These 
f in d in g s  supported Hypothesis 1 which p re d ic te d  th a t  the e f f e c t s  of 
r a t e r  e r r o r  t r a in in g  would be most c le a r l y  demonstrated on indices  
of beta change. Hypothesis 2 was a lso  supported by these r e s u l ts .  
However, fo r  both groups the la rg e s t  amount o f variance in p re /post  
d if fe re n c e  scores was accounted f o r  by alpha change and e r r o r ,  not 
beta change.
Convergence o f  Methods -  Managerial Ratings
The r e s u l t s  from each technique are summarized in Tab les  22 
through 24 in order to  eva lua te  both the degree o f consistency w ith  
which the var io u s  procedures assessed change and to  summarize the
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e f f e c t s  o f performance a p p ra isa l r a t e r  t r a in in g .  Gamma, b e ta ,  and 
alpha change are  presented In separate  ta b le s  and discussed  
i n d iv id u a l l y .  The r e la t io n s h ip  of experim enta l f in d in g s  to  the 
p re d ic t io n s  in Hypotheses 1 through 7 are c l a r i f i e d  a t  the end of  
each s e c t io n .
In s e r t  Tab les  22 , 23, and 24 about here
Gamma Chanoe
Conclusions based on the fa c to r  congruence method of  
d eterm in ing  gamma change (GolembiewsKi e t  a l . ,  1974; Zmud & 
Armenakis, 1978) co inc ided  w ith  a l l  o f  the in ferences  based on the 
Schm itt e t  a l .  (1984) assessment o f the e q u a l i t y  o f fa c to r  
s t ru c tu re s  (see Table  2 2 ) .  However, r e s u l ts  f o r  the r a t e r  e r ro r  
group d id  not agree across the two methods. In fe ren ces  using  
re t r o s p e c t iv e  then responses (Terb org , e t  a l . ,  1980; Porras &
Singh, 1984) were less  l i k e l y  to  correspond w ith  e i th e r  o f the 
o th er methods fo r  the FOR group, but d id  e x h ib i t  l im i t e d  
convergence in the RET c o n d it io n .  O v e r a l l ,  t h is  p a t te rn  of r e s u l t s  
f a i l e d  to  support Hypothesis 3 which p re d ic te d  th a t  fa c to r  
congruence measures would show g re a te r  divergence than 
r e t ro s p e c t iv e  then response ana lyses . In  a d d i t io n ,  r e s u l t s  ran  
counter to  Hypothesis 5 which p re d ic te d  th a t  re t r o s p e c t iv e  then 
procedures were more l i k e l y  to  agree w ith  Schmitt e t  a l .  (1984)
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conclusions than were -factor congruence methods.
In spectio n  o f Table 22 a lso  re v e a ls  th a t  w i th in  the 
re t r o s p e c t iv e  then analyses both procedures fo r  e va lu a tio n  p r o f i l e  
shape concluded no gamma change in the FOR group. For the RET 
c o n d it io n ,  the Porras and Singh analyses were inconclusive w h ile  
Terborg e t  a i .  (1980) determined gamma change d id  not occur. Thus, 
Hypothesis 4 was only  weakly supported, as there  were no d e f in i t i v e  
d if fe re n c e s  in conclusions from the two methods.
F i n a l l y ,  the impact o f  t r a in in g  on gamma change may be 
determined by considering  the e n t i r e  set of re s u l ts  in Table 22 .  
O v e r a l l ,  the p a t te rn  o f r e s u l ts  supported Hypothesis 2 which 
p re d ic te d  th a t  frame of re feren ce  t r a in in g  would r e s u l t  in 
s ig n i f i c a n t  gamma change. Several assessment techniques concluded 
th a t  gamma change occurred in the FOR group. Hypothesis 1 d id  not 
fa re  as w e l l .  The Schmitt e t  a l .  (1984) and p r o f i l e  d ispers ion  
procedures rep orted  gamma change in the r a t e r  e r ro r  c o n d it io n ,  
w h ile  the remaining three  methods d id  not f in d  conclusive gamma 
change.
Beta Chanoe
Evidence of gamma change based on a p a r t ic u la r  procedure 
precluded fu r th e r  te s t in g  f o r  beta  change under th a t  method and 
c o n d it io n .  R esu lts  from the Schmitt e t  a l .  (1984) technique were 
th e re fo re  not conducted and the v e r a c i ty  o f Hypothesis 5 fo r  beta  
change cannot be eva lu a te d .  F indings from the remaining four
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methods are presented in Table 23.
Both the Zmud and Armenakis (1978) and Bedelan e t  a i .  (1980)  
procedures repo rted  beta  change In a l l  three groups. Conversely, 
the Terborg e t a l .  (1980) and Van de V l l e r t  e t  a l .  (1985)  
methodologies rep orted  s ig n i f ic a n t  beta change f o r  the r a t e r  e rro r  
group and no evidence o f change in the frame of re ference group.
The Van de V l i e r t  e t  a l .  (1985) analyses a lso  reported  s ig n i f ic a n t  
beta change fo r  the contro l group. Thus, a l l  methods reported  
s ig n i f i c a n t  beta change in the r a t e r  e r ro r  t ra in in g  and control 
groups (when assessed), and Hypothesis 7 was supported fo r  these 
c o n d it io n s .  Hypothesis 7 p red ic ted  th a t  conclusions based on the 
Zmud and Armenakis (1 9 7 8 ) ,  Bedeian e t a l .  (1 9 8 0 ) ,  Terborg e t a l .  
(1 9 8 0 ) ,  and Van de V l i e r t  e t  a l .  (1985) methods would not be 
s i g n i f i c a n t l y  d i f f e r e n t .  Hypothesis 1 was a lso  supported by the 
s ig n i f i c a n t  beta change evidenced across methods fo r  the r a te r  
e r ro r  t r a in in g  c o n d it io n .
The o n ly  c o n tra d ic t io n s  to Hypothesis 7 occurred in the frame 
of re fe ren ce  group. S ig n i f ic a n t  and n o n s ig n if ic a n t  beta change was 
rep o rted  fo r  th is  group, depending on the method used. The Terborg  
e t  a l .  (1980) and Van de V l i e r t  (1985) techniques d id  not rep o rt  
beta change in the FOR group, w h ile  the Zmud and Armenakis (1978)  
and Bedeian e t  a l .  (1980) procedures concluded beta change had 
occurred. I r r e s p e c t iv e  o f the discrepancy between methods, the 
f a c t  th a t  frame of re feren ce  t r a in in g  evidenced s ig n i f ic a n t  beta
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change on three o f  fou r ind ices  ran counter to the p re d ic t io n s  made 
in Hypothesis 2 .
Aloha Chanoe
R esu lts  from the Zmud and Armenakis (1978) and Terborg e t  a l .  
(1980) analyses o f  a lpha change are  summarized in Table  24. Again,  
evidence o f beta change w ith in  a methodology h a lte d  subsequent 
te s ts  of a lpha change, e x p la in in g  the omission o f r e s u l t s  from the 
Schmitt e t  a l .  (1984) and Van de V l i e r t  e t  a l .  (1985) analyses .  
Alpha change assessment using the proposed Bedeian e t  a l .  (1980)  
procedure was a lso  o m itte d , as p re v io u s ly  discussed.
The r a t e r  e r ro r  group demonstrated s ig n i f ic a n t  a lpha change 
across the rep o rted  methods, w h ile  the frame of re fe rence  cond it ion  
evidenced no a lpha change by the same procedures. The p a tte rn  of  
r e s u l ts  s tro n g ly  supports Hypothesis 6,  which p re d ic te d  few 
d i f fe re n c e s  between methods in the assessment of a lpha change.
Study 2: In s t r u c to r  P o s it ion
The second study was conducted as an attempt to  provide f i e l d  
experimental data  p a r a l l e l in g  r e s u l t s  from the la b o ra to ry  work 
described under Study 1. In  the second study, student subjects  
eva luated  t h e i r  cu rren t  psychology in s tru c to rs  thereby adding some 
measure of re a lis m  to  the in v e s t ig a t io n .
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Factor Congruence
A p r in c ip le  components fa c to r  a n a ly s is  w ith  variroax r o ta t io n  
was conducted s e p a ra te ly  fo r  p r e -  and p o s t - te s t  r a t in g s  of  
psychology in s t r u c to rs .  The number o f  fa c to rs  was se t a t  f i v e ,  and 
Table  25 presents  the c o e f f i c ie n t s  o f  congruence (Harman, 1976) 
between comparable pre and post f a c t o r s .  As w ith  the data  from 
ra t in g s  o f managers, T u cker 's  (1951) c r i t e r io n  of .46  was the basis  
fo r  in f e r r in g  gamma change.
In s e r t  Tab le  25 about here
Control Group. Of the f i v e  p re - to -p o s t  fa c to r  comparisons, 
only  Factor 3 evidenced poor congruence (gamma change). The 
rem aining fa c to r s  had c o e f f ic ie n t s  ranging  from .48  to  .8 7 .
RET Group. The RET group demonstrated no gamma change on any 
of the f i v e  f a c t o r s ,  based on i t s  congruence c o e f f i c i e n t s .  The 
magnitude o f the c o e f f ic ie n t s  ranged from of .66  to  .91 (see Table  
2 5 ) .
FOR Group. Using T u cker 's  (1951) c r i t e r i o n ,  the FOR group 
evidenced no apparent gamma change. W hile  a l l  c o e f f ic ie n t s  f e l l  
above the .46 c u t o f f ,  inspection o f Tab le  25 re v e a ls  va lues th a t  
are c o n s is te n t ly  moderate ( . 5 3  to . 5 8 ) .
Summary. Across experimental c o n d it io n s ,  there  was l i t t l e  
support fo r  the presence of gamma change as measured by fa c to r
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congruence c o e f f i c i e n t s ,  using T u c k e r 's  c r i t e r i a  (1 9 5 1 ) .  As a 
r e s u l t ,  Hypothesis 2 concerning the impact o f frame of re ference  
t r a in in g  on measures o f gamma change was not supported.
Assessment o f  F i t :  A P r io r i  Factor S tru c tu re
P r io r  to  i n i t i a t i n g  the Schmitt e t  a i .  (1984) analyses , the 
app ro pria ten ess  o f the f i v e - f a c t o r ,  t h i r t y - i t e m  model (Sauser, et  
a i ,  1979) was te s te d .  Combining a l l  p r e - te s t  responses fo r  the 
c o n f irm ato ry  a n a ly s is  y ie ld e d  a to ta l  o f 371 s u b jec ts :  162 from
the c o n tro l group, 103 from the r a t e r  e r ro r  t r a in in g  group, and 106 
from the frame o f  re fe ren ce  group.
U t i l i z a t i o n  o f maximum l ik e l ih o o d  procedures provided a c h i -  
square es t im a te  of the g o o d n e s s -o f - f i t  between the o v e ra l l  
v a r ian ce -c o var ian ce  m atr ix  generated based on the model and the 
observed var ian ce  and covariances between items (ch i-sq u are  = 
9 7 2 .5 2 ,  ^  = 395, £ , ( .0 0 1 ) .  The hypothesis being tes ted  w ith  th is  
c h i-sq u are  s t a t i s t i c  was whether the c rea ted  and observed va r ia n c e -  
covariance m a tr ic e s  arose from the same p o p u la t io n .  Although the 
ch i-squ are  was s i g n i f i c a n t ,  the ad ju s ted  g o o d n e s s -o f - f i t  index of 
.843 lead to  the conclusion th a t  the a p r io r i  model was an 
a p p ro p r ia te ,  a lthough not o u ts tan d in g , rep re s e n ta t io n  o f  the 
r e la t io n s h ip s  w i th in  the d a ta .  T h e re fo re ,  the a p r io r i  fa c to r  
s tru c tu re  was r e ta in e d .  The r e la t io n s h ip  of items to  fa c to rs  fo r  
the in s t ru c to r  data  is  presented in Tab le  26.
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In s e r t  Table  26 about here
E q u a l i ty  o f Factor S tru c tu res
The Schmitt e t  a i .  (1984) procedures concerning the e q u a l i ty  
of fa c to r  s tru c tu re s  across time were invoked fo l lo w in g  the 
acceptance o f the a p r io r i  model. G reater and g re a te r  co n s tra in ts  
upon the model were imposed s e q u e n t ia l ly ,  beginning w ith  the most 
general te s t  ( e q u a l i t y  of o v e ra l l  var iance -covariance  m a tr ic e s ) .
The Schmitt e t  a l .  (1984) procedure h a l te d  i f  any o f  the f i v e  p re -
to -p o s t  te s ts  o f e q u a l i ty  were n o n s ig n i f ic a n t .  That is ,  te s t in g
more r e s t r i c t i v e  models fo r  d i f fe re n c e s  became meaningless, when 
the observed covariance m atr ix  was found n o n s ig n i f ic a n t ly  d i f f e r e n t  
from the m a tr ix  c rea ted  by a p a r t ic u la r  se t  of parameter 
c o n s t ra in ts .
Control Group. The te s t  o f  equal observed variance -covariance  
m atr ices  (Step 1) r e s u l te d  in a n o n s ig n if ic a n t  ch i-square  value 
( 5 0 2 .2 7 ,  d f = 465, g. > . 1 0 ) .  As a r e s u l t ,  a d d it io n a l  te s ts  were 
not w arran ted . Equal item variances and covariances before and 
a f t e r  the in te rv e n t io n  meant th a t  there was an absence o f change of 
any s o r t  (gamma, b e ta ,  or a lpha) in the contro l group.
R esults  from the f i v e  te s ts  o f p re - to -p o s t  e q u a l i ty  fo r  RET
and FOR groups are included in Tab les  27 and 28 . Stepwise
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d if fe re n c e s  between each set o f c o n s tra in ts  are presented in the 
lower p o rt io n  o f each ta b le .
In s e r t  Tables 27 and 28 about here
RET Group. For subjects  in the RET c o n d it io n ,  ch i-square  
values f o r  a l l  steps (one through f i v e )  were s ig n i f i c a n t  a t  the .01 
leve l (see Table  2 7 ) .  In  a d d i t io n ,  the ad justed  g o o d n e s s -o f - f i t  
ind ices (A 6F I)  began a t  .833 (p re )  and .845 (p o s t )  f o r  Step 1 and 
in d ica ted  th a t  the model accounted fo r  a good deal o f the observed 
variance w i th in  the two se ts  o f d a ta .
Examination of stepwise d i f fe re n c e s  revea led  s ig n i f ic a n t  
change in the fa c to r  covariances (gamma change). The ch i-square  
d if fe re n c e  between Steps 3 and 2 was 89 .17  ( ^  =  10; £ < .0 0 1 ) .  The 
A6FI va lues showed weak drops w ith  the added r e s t r i c t io n  ( .0 0 8  fo r  
the p r e - t e s t  and .006 fo r  the p o s t - t e s t ) .
FOR Group. The f i v e  in d iv id u a l models tes ted  in the FOR group 
were s ig n i f i c a n t  a t  an alpha le v e l  o f .001 . The ch i-square  
d if fe re n c e  between Steps 3 and 2 revealed  no s ig n i f i c a n t  gamma 
change in the form of unequal fa c to r  covariances. However, the 
s ig n i f i c a n t  ch i-square  in Step 2 ( ^  » 790, g f .O O l)  d id  in d ica te  
gamma change in the form o f unequal number and p a t te rn  o f fa c to rs  
as a r e s u l t  of frame of re ference  t r a in in g .  The AFG ind ices again  
showed acceptable  s t a r t in g  values a t  Step 1 ( .8 2 0 ,  .8 7 3 ) ,  and
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demonstrated a sharp d e c lin e  between Steps 1 and 2 .  Changes 
between rem ain ing steps were g re a te s t  between Steps 3 and 4 .  The 
p a t te rn  o f change in the AGFI thus p a r a l le le d  th a t  of the c h i -  
square s t a t i s t i c .
Summary. Conclusions from the Schmitt e t  a i .  (1984) analyses  
in d ic a te d  th a t  both r a t e r  e r ro r  and frame of re fe ren ce  t r a in in g  
re s u lte d  in gamma change. The r e s u l ts  th e re fo re  f a i l e d  to  support 
Hypotheses 1 , ye t  are  co n s is ten t w ith  Hypothesis 2 .
R etrosp ective  Then Analyses
The assessment o f  gamma, b e ta ,  and alpha change v ia  the 
Terborg e t  a i .  (1980) procedures began by focusing on measures of  
p r o f i l e  shape. Because Terborg e t  a l .  assumed u n id im en s io n a lity  of 
the sca les  w ith  which responses are measured, the in te rn a l  
consistency o f  the t h i r t y - i t e m  questionna ire  was determined through 
computation o f  the c o e f f i c ie n t  alpha s t a t i s t i c .  The r e s u l ta n t  
value of .57  was Judged in s u f f ic ie n t  evidence o f u n id im e n s io n a l i ty ,  
and a l l  te s ts  to  fo l lo w  were conducted fo r  each of the f i v e  
dimensions independently .
Gamma Chanoe-Analvsis of P r o f i l e  Shane
A r i th m e t ic  d i f fe re n c e s  between p re /p o s t ,  p o s t/th en  and 
p re /th e n  c o r r e la t io n s  served as the b as is  fo r  comparing su b jects  in 
each experim ental group aga ins t c o n t ro ls .  For each p a i r  of  
c o r r e la t io n s  ( e . g . ,  p re /p o s t  and p o s t / th e n ) ,  su b jec ts  were ranked
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based on the raw d i f fe re n c e s  in c o r r e la t io n .  The z - s t a t i s t i c s  
assoc ia ted  w ith  each Mann-Whitney y - t e s t  o f  d i f fe re n c e  in mean rank 
across co n tro l and experim ental groups are presented in Tab les  29 
and 30 .
In s e r t  Tab les  29 and 30 about here
Gamma change, in these comparisons, was in d ic a te d  when 
d i f fe re n c e s  in ( a )  p re /p o s t  and p o s t /th en  and <b> p re /th e n  and 
p o s t / th e n  c o r r e la t io n s  were not a l i k e  fo r  experimental and contro l  
groups (Terborg  e t  a i .  1980 ).  In  Tab les  29 and 30 , the z -  
s t a t i s t i e s  in d ic a t iv e  o f gamma change (when s ig n i f i c a n t )  are  
footmarked. N egative  z -sco res  occurred when the d i f fe re n c e s  
between c o r r e la t io n s  were less  in the experim ental group than in 
the co n tro l group.
RET versus Control Group. P a r t ic ip a n ts  in the r a t e r  e r ro r  
t r a in in g  co n d it io n  evidenced d i f fe re n c e s  on two occasions (see  
Table  2 9 ) .  However, the p a t te rn  o f s ig n i f ic a n c e  d id  not c le a r ly  
in d ic a te  gamma change. For example, the two groups were not 
matched in terms o f  d i f fe re n c e s  between po s t/th en  and p re /p o s t  
c o r r e la t io n s  f o r  Dimension B (&  =  2 .1 6 ,  £ ( . 0 5 ) .  That is ,  there  
appeared to  be gamma change on t h i s  dimension. However, evidence  
of re c o n c e p tu a l iz a t io n  on Dimension B was not s tro n g , as th e re  was 
no rep o rted  s ig n i f ic a n c e  on the second index o f gamma change:
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d if fe re n c e s  between p ost/th en  and p re /th e n  c o r r e la t io n s .  In  
a d d i t io n ,  Dimension C evidenced a s ig n i f i c a n t  p re /p o s t  to  pre /then  
d if fe re n c e  (z  = 3 .0 1 ,  £ < .0 1 > ,  which should not be d i f f e r e n t  when 
gamma change has occurred (Terborg e t  a i .  1980, p . 1 1 7 ) .  Across 
dimensions, the RET group d id  not co n c lu s iv e ly  demonstrate a 
p a t te rn  o f  s ig n if ic a n c e  fo r  gamma change.
FOR versus Control Group. The frame of re fe ren ce  group 
evidenced gamma change on both p o s t/th en  to  p re /p o s t  and post/then  
to  p re /th e n  c o r re la t io n  d i f fe re n c e s  on one fa c to r  (Dimension D ) . 
Dimension A had less  conclusive support fo r  gamma change, since  
only one o f  the ind ices was s ig n i f i c a n t  (see Table  3 0 ) .  Thus, 
re c o n c e p tu a l iz a t io n  was more con v in c in g ly  in d ic a te d  f o r  the FOR 
group than the RET group, based on p r o f i l e  shape comparisons 
(Terborg e t  a i . ,  1980).
Porras and S ingh 's  (1986) m o d if ic a t io n  o f the above 
procedures, compared experimental and contro l groups d i r e c t l y  on 
the value of each c o r r e la t io n .  In  t h e i r  terms, change in p r o f i l e  
shape is  revea le d  through s ig n i f i c a n t  group d i f fe re n c e s  on (1 )  
c o r r e la t io n s  o f pre and post responses and ( 2 )  c o r r e la t io n s  of pre 
and then responses, but not on c o r r e la t io n s  o f  post and then 
responses. The z -scores  in d ic a t iv e  o f  gamma change when 
s ig n i f i c a n t  are  noted w ith  footmarks in Tables 31 and 32.
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In s e r t  Tables 31 and 32 about here
RET versus Control Group. In  comparisons against the contro l  
group, Dimensions A, B, C and D each showed moderate evidence fo r  
gamma change. However, none o f  these dimensions i l lu s t r a t e d  
d if fe re n c e s  on both p re /po st and p re /th en  c o r re la t io n s  (see Table  
3 1 ) .  In  f a c t .  Dimensions A, C, and D a lso  reported  s ig n i f ic a n t  
d if fe re n c e s  on po st/th en  c o r r e la t io n s ,  which should not have 
occurred when gamma change is  present (P orras  & Singh, 1986). As a 
r e s u l t ,  Dimension B demonstrated the strongest support fo r  gamma 
change; however, even th is  evidence was inconclusive .
FOR versus Control Group. Dimension C showed the g rea tes t  
evidence o f gamma change in the frame o f  re ference  t r a in in g  group, 
w ith  s ig n i f i c a n t  d i f fe re n c e s  on p re /p o s t  and pre /then  c o r re la t io n s  
(see Table 3 2 ) .  However, a f i r m  conclusion o f gamma change on 
Dimension C was not possib le  since i t s  po st/then  c o r re la t io n  was 
a lso  s i g n i f i c a n t .  The c o r re la t io n  of pre and post responses on 
Dimensions A, B, and E were a ls o  s ig n i f i c a n t l y  d i f f e r e n t  and 
in d ica ted  p a r t i a l  support fo r  gamma change. Thus, FOR group 
demonstrated some evidence o f gamma change f o r  four of f iv e  
dimensions.
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Gamma Change -  A n a lys is  o f  P r o f i l e  Dispersion
Moving to  the assessment o f gamma change through p r o f i l e  
d is p e rs io n ,  Terborg e t  a i .  ( I9 6 0 )  compared contro l and experimental  
groups based on standard d e v ia t io n  d i f fe re n c e s .  P a r a l le l in g  the 
comparisons made by these authors on c o r re la t io n a l  d a ta ,  standard  
d e v ia t io n s  of p re ,  po s t,  and then responses were subtracted  on a 
pa irw ise  b a s is ,  and the r e s u l t in g  d i f fe re n c e s  were used as the 
dependent v a r ia b le s .  A ga in , Mann-Whitney U - te s ts  o f mean 
d if fe re n c e s  in rank were employed (Terborg e t  a l . ,  1980).
The z -sco res  from which gamma change was in fe r re d  when 
s ig n i f i c a n t  are noted in Tab les  33 and 34 . That is ,  when groups 
d i f f e r e d  in the d i f fe re n c e s  between th e i r  p r e - te s t  and p o s t - te s t  
standard d e v ia t io n s ,  as w e ll  as on how d i f f e r e n t  p r e - te s t  and then 
response standard d e v ia t io n s  were, gamma change was concluded 
(Terborg e t  a l .  198 0 ) .  N egative  z.-scores in d ica ted  th a t  the 
d if fe re n c e s  in standard d e v ia t io n s  were sm alle r  in the experimental 
group.
In s e r t  Tab les  33 and 34 about here
FOR versus Control Group. According to  these c r i t e r i a ,  the 
FOR group demonstrated some change in p r o f i l e  d ispers ion  on 
Dimension A (see Table  3 3 ) .  However, gamma change was not 
com pletely con c lu s ive , since the d i f fe re n c e s  between post and then
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standard d e v ia t io n s  were a ls o  s ig n i f i c a n t  f o r  Dimension A. No 
other dimension evidenced d i f fe re n c e s  on p r o f i l e  d ispers ion  In the 
FOR c o n d it io n .
RET versus Control Group. R esu lts  in the RET group revea led  
more widespread evidence o f  gamma change than those from the FOR 
group. Tab le  34 i l l u s t r a t e s  the c o rre c t  p a t te rn  of s ig n i f i c a n t  
standard d e v ia t io n  d i f fe re n c e  scores fo r  each of the f i v e  
dimensions.
Summary. According to  Terborg e t  a i .  ( 1 9 8 0 ) ,  gamma change is  
most s t ro n g ly  supported when the s p e c i f ie d  in d ices  o f both p r o f i l e  
shape and d isp ers io n  demonstrate d i f fe r e n c e s  between experim ental 
and con tro l groups. Such a p a t te rn  o f  r e s u l t s  d id  not occur here 
fo r  any dimension in any group, reg ard less  o f  whether the Terborg  
e t  a l .  (1980 ) or the Porras and Singh (1984) method was used. 
Rigorous in te r p r e ta t io n  o f these r e s u l t s  would in d ic a te  no gamma 
change had occurred fo r  e i t h e r  group. T h e re fo re ,  the p re d ic t io n  o f  
Hypothesis 2 was th a t  frame of re fe ren ce  t r a in in g  would r e s u l t  in 
gamma change not supported using the Terborg e t  a i .  (1980) and 
Porras and Singh (1986 ) methods.
Beta Chanoe
Terborg e t  a l .  (1980) wrote th a t  beta change has occurred i f  
the o v e ra l l  le v e l  o f  pre and then p r o f i l e s  are s i g n i f i c a n t l y  
d i f f e r e n t  (p .  1 1 7 ) .  Beta change was o p e ra t io n a l iz e d  as a 
s ig n i f i c a n t  d i f fe r e n c e  between experim ental and contro l groups on
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the le v e l  o f pre and then responses (Terborg e t  a l , ,  198 0 ) .  That  
i s ,  1 -v a lu e s  comparing the le v e l  o f each s u b je c t 's  pre and then 
responses were used as the basis  fo r  ranking s u b je c ts .  A dependent 
1 - t e s t  was employed, because responses were not independent 
estim ates  ( i . e . ,  generated by the same s u b je c ts ) .  Mann-Whitney U- 
te s ts  o f mean d i f fe re n c e s  in rank were conducted, and the z -sco res  
are presented in Tab le  35 f o r  both the FOR and RET c o n d it io n s .
In s e r t  Table 35 about here
FOR versus Control Group. From the upper p o rt io n  o f  Tab le  35 
i t  is  ev ident th a t  Dimensions A, B, and C e x h ib i te d  d i f fe re n c e s  in 
pre and then response le v e ls .  That is ,  the s ig n i f i c a n t  1 - s t a t i s t i c  
in d ic a te d  beta  change on th ree  o f f i v e  dimensions. The ^ -v a lu e s  
f o r  the comparisons were - 1 . 9 3 ,  - 1 . 7 0 ,  and 2 .01 ( £ ( . 0 5 )  fo r  
Dimensions A through C, r e s p e c t iv e ly .
RET versus Control Group. Turning to the lower h a l f  o f Table  
35, fo u r  o f the f i v e  dimensions in d ica ted  beta change. Dimension A 
( z  = 2 .0 0 ,  £ ( . 0 5 ) ,  Dimension C (& = 1 .8 0 ,  £ ( . 0 5 ) ,  Dimension D ( z  = 
2 .7 5 ,  £ ( . 0 1 ) ,  and Dimension E (& « 2 .7 5 ,  £ ( . 0 1 )  evidenced  
s ig n i f i c a n t  d i f fe re n c e s  in pre and then response le v e ls .
Summary. These f in d in g s  supported the hypothesis o f beta  
change r e s u l t in g  from r a t e r  e r ro r  t r a in in g  (Hypothesis 1) and 
f a i l e d  to  support gamma change as the prim ary e f f e c t  o f frame of
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re fe ren ce  t r a in in g  (Hypothesis 2>.
Aloha Chanoe
When beta  change was d iscovered, the approp ria te  te s t  o f alpha  
change was no longer p re - to -p o s t  c o n tra s t .  R ather, re tro s p e c t iv e  
then responses rep laced  p r e - t e s t  scores on comparisons against  
p o s t - te s t  scores, such th a t  data  o f l i k e  c a l ib r a t io n  were involved  
(Terborg  e t  a i . ,  1980 ).  Alpha change could have been assessed by 
e i t h e r  p re /p o s t  or p ost/th en  comparisons fo r  those dimensions on 
which no beta  change was re p o rte d .  Terborg e t  a i .  (1980)  
recommended the l a t t e r  technique fo r  a l l  d a ta .  Tab les  36 and 37 
include both set of comparisons fo r  dimensions which evidenced no 
beta  change and on ly  post/then  comparisons fo r  those cases w ith  
b eta  change.
In s e r t  Tables 36 and 37 about here
The 1 - s t a t i s t i c  fo r  assessing alpha change was s im i la r  to th a t  
described f o r  the measurement o f beta change described above, w ith  
one s u b s t i t u t io n .  Pre and post or post and then responses replaced  
the pre and then scores used to  eva lu a te  beta change. Again , Mann- 
Whitney U - te s ts  fo r  d i f fe re n c e s  in mean rank produced the ^-score  
approximations th a t  are presented in each ta b le .
FOR versus Control Group. Assessment based upon the post/then  
comparison y ie ld e d  a conclusion of a lpha change on only one
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dimension. The z -score  -for Dimension C was 2 .4 7  <£<.01>. Pre/post  
comparisons were a p p ro p r ia te  f o r  Dimensions C, D and E, and 
s ig n if ic a n c e  was rep o rted  f o r  Dimension D (z  = - 1 . 9 3 ,  £ < .0 5 )  (see 
Table  3 6 ) .  T h e re fo re ,  alpha change was present on two o f f i v e  
dimensions in the frame of re fe rence  t r a in in g  c o n d it io n .
RET versus Control Group. Four po st/then  comparisons were 
rep orted  in Table  37, given the evidence of beta  change on 
Dimensions A, C, D and E. Of these , on ly  Dimension D e x h ib ite d  
s ig n i f i c a n t  a lpha change. The p re /p o s t  comparison f o r  Dimension B 
d id  not revea l s ig n i f i c a n t  a lpha change.
Summary. O v e r a l l ,  a lpha change was not w id e ly  found in e i th e r  
the FOR or RET groups. Only one dimension in e i t h e r  cond it ion  
i l l u s t r a t e d  change o f t h is  form when Terborg e t  a i . ' s  
recommendation to use the po s t/th en  comparison was fo llo w ed .
Id ea l Score Analyses
The procedures described by both Zmud and Armenakis (1978) and 
Bedeian e t  a i .  (1980) involved comparisons o f  s u b je c ts '  perceptions  
of actual and ideal behaviors over t im e. Zmud and Armenakis (1978)  
in v e s t ig a te d  change in a c tu a l ,  ideal and d if fe re n c e  scores from 
Time 1 to  Time 2 ,  and Bedeian e t  a l .  (1980) employed ideal score 
regression  formulae to  de tec t change. Conclusions based on the two 
methods are presented in separate sec tio ns  below.
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D ire c t  Comparisons o f A c tu a l .  Id e a l ,  
and D if fe re n c e  Scores
T e s ts  o f the e q u a l i ty  o f  a c t u a l ,  id e a l ,  and d i f fe r e n c e  scores  
over time were conducted fo r  the f i v e  dimensions o f the in s t ru c to r  
q ues tio n n a ire  (Zmud & Armenakis, 1978; Armenakis & Zmud, 1979 ) .
The associated  1 -sco res  represen t te s ts  o f whether changes in p r e -  
to -p o s t  scores were s i g n i f i c a n t l y  d i f f e r e n t  from ze ro .  As noted  
e a r l i e r ,  change in ideal scores over time s ign a led  beta  change, 
w h ile  alpha change could be in d isp u tab ly  in fe r re d  only when (a )  
ideal scores were constant and actua l and d i f fe re n c e  scores v a r ie d  
over time or (b )  a l l  three se ts  o f scores changed (Zmud &
Armenakis, 1978).
Control Group. From Table  38, s ig n i f i c a n t  beta  change was 
noted fo r  Dimensions C and D in the co n tro l group. Dimension D 
a lso  evidenced s ig n i f i c a n t  alpha change. N e ith e r  alpha nor beta  
change was seen on Dimensions A and 8 ,  w h ile  Dimension E repo rted  
alpha change.
In s e r t  Table  38 about here
RET Group. 8e ta  and alpha change were rep orted  on th ree  
dimensions each, w h ile  one dimension (8 )  evidenced n e ith e r  form of  
change (see Table  3 8 ) .  That is .  Dimensions A and D e x h ib i te d  
simultaneous beta  and alpha change in the r a te r  e r ro r  t r a in in g
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c o n d i t io n .  Dimensions C and E were found to have demonstrated beta  
and a lpha  change, r e s p e c t iv e ly .
FOR Group. Sub jects  in the frame of re ference  t r a in in g  group 
evidenced b eta  change on Dimensions A , B, and C, a lpha change on 
Dimension D, and n e i th e r  form on Dimension E (see Table  3 8 ) .
Summary. Across groups, evidence o f  beta change was reported  
in the FOR and RET co n d it io n s  e q u a l ly ,  although the p a t te rn  of  
change d i f f e r e d  s l i g h t l y .  Dimensions A and C e x h ib i te d  beta  change 
as a r e s u l t  of both t r a in in g  m o d a l i t ie s .  However, FOR t r a in in g  
appeared to  change the s c a l in g  o f  Dimension B, w h ile  Dimension D 
d i f f e r e d  as a r e s u l t  o f RET t r a in in g .  The f in d in g s  supported the 
p r e d ic t io n  o f  beta  change r e s u l t in g  from r a t e r  e r ro r  t ra in in g  
(Hypothesis  1 ) .  The conclusion of beta change in the frame of 
re fe re n c e  t r a in in g  co n d it io n  was not p red ic ted  by Hypothesis 2 .  
P re /P o st Repression o f Analyses
Turn ing  to  the Bedeian e t  a l .  (1980) analyses , frequency  
counts f o r  the in d iv id u a l  te s ts  of the magnitude o f regression  
w eight (b )  and in te rc e p t  (a )  are  rep orted  in Table  39.
In s e r t  Tab le  39 about here
Contro l Group. Of the 162 respondents, 97 had regression  
w eights  n o n s ig n i f ic a n t ly  d i f f e r e n t  from one and in te rc e p ts  
n o n s ig n i f ic a n t ly  d i f f e r e n t  from ze ro .  T h e re fo re ,  approxim ately  60
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percent o f su b jec ts  in the contro l group evidenced no beta change. 
Nine a d d i t io n a l  respondents demonstrated simple sca le  displacement 
or Type I  b e ta  change (j^ =  1, aO O ) a t  the .05  alpha l e v e l .  Type 
I I  beta  change was seen in 56 sub jects  <34 percent) p r im a r i ly  in 
the form o f s ig n i f i c a n t  6  and a values (see Table 3 9 ) .  Thus, less  
than h a l f  o f  the su b jects  in the contro l co nd it io n  e x h ib ite d  beta  
change.
RET Group. Eighty-one sub jects  in the RET group <79 percent)  
demonstrated beta  change, most commonly <n = 78) in the form of 
Type I I  < b 0 1 )  (see Table  3 9 ) .  Scale displacement occurred in the 
responses o f  less  than 3 percent o f s u b jec ts .  Twenty-two members 
of t h is  group evidenced no beta change of any form <21 p e rc e n t) .
FOR Group. R esu lts  in the FOR co nd it ion  revea led  less  beta  
change than in the RET group, w ith  61 percent i l l u s t r a t i n g  Type I 
and I I  beta  change <3 percent and 57 percent re s p e c t iv e ly )  and 40% 
e x h ib i t in g  no beta  change (see Table  3 9 ) .  However, l i k e  RET 
respondents, beta  change was more o ften  in the form o f  b O l  (Type 
I I )  than aOO (Type I beta change).
Summary. Results  from the Bedeian e t  a i .  (1980) analyses lead  
to  conclusions o f beta  change in each group to  vary in g  degrees: 40
percent o f su b jec ts  in the Control c o n d it io n ,  60 percent in the FOR 
group, and 79 percent in the RET group. Once aga in . Hypothesis 1 
was upheld w h i le  Hypothesis 2 was n o t .  That i s ,  beta  change was 
a n t ic ip a te d  in the RET group but not in the FOR c o n d it io n .
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Beta Change C r i t e r io n  Analyses
P re - to -p o s t  changes in r a t in g s  ( d e l t a  F) were c o r re la te d  w ith  
responses to the beta change c r i t e r io n  questionn a ire  ( d e l t a  Ç) 
a f t e r  Van de V l i e r t  e t  a l .  ( 1 9 8 5 ) .  The dynamic c o r re la t io n  (R) fo r  
each dimension is  repo rted  in Table  40. As discussed under the 
managerial s tudy, beta  change was in fe r re d  when R was s ig n i f i c a n t .
In s e r t  Table 40 about here
Control Group. None of the dimensions in the contro l group 
evidenced s ig n i f i c a n t  beta  change when measured by the Van de 
V l i e r t  e t  a l .  (1985) technique. F u r th e r ,  v i r t u a l l y  a l l  of the 
v a r ia t io n  in F is  accounted fo r  by the j o i n t  e f f e c t s  of alpha  
change and e r ro r  (1 minus R-square) and not beta change.
RET Group. Two dimensions in the r a t e r  e r ro r  t ra in in g  
c o nd it ion  e x h ib i te d  s ig n i f ic a n t  R -va lues . Dimensions B and D had 
dynamic c o r r e la t io n s  of .24  and .19 re s p e c t iv e ly  (see Table 4 0 ) .  
Subsequently, beta change had the g re a te s t  Impact on these 
dimensions in terms of accounting fo r  the variance in p re - to -p o s t  
d i f fe r e n c e s .  Nonetheless, the combined e f f e c t s  o f a lpha change and 
e r ro r  (1 -  £ -sq u are )  were much stronger than those o f beta change 
(R -s q u a re ) ,  desp ite  the s ig n i f ic a n c e  of the dynamic c o r r e la t io n .
FOR Group. The £ -v a lu e  fo r  on ly  one o f f i v e  dimensions was
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s ig n i f i c a n t  in the frame of re fe ren ce  t r a in in g  group. Dimension C 
had a dynamic c o r r e la t io n  of - . 1 8 ,  which was s ig n i f i c a n t  a t  the .05  
alpha l e v e l .  L ike the f in d in g s  described fo r  the RET and contro l  
groups, a much la rg e r  share of the variance in F was a t t r ib u t a b le  
to  alpha change and e r r o r  than to  scale  r e c a l ib r a t io n  (b e ta  
change). In  g e n e ra l ,  R-square was m in iscu le  in comparison w ith  the 
values o f one minus R-square.
Summary. Both the r a t e r  e r ro r  and frame o f re fe ren ce  t r a in in g  
c o n d it io n s  re s u lte d  in s ig n i f i c a n t  beta  change when assessed by the 
Van de V l i e r t  e t  a i .  (1985) procedure. The r a t e r  e r r o r  group, 
however, demonstrated r e c a l ib r a t io n  on two scales w h ile  the frame 
of re fe ren ce  group r e c a l ib r a te d  only one. In t e r e s t in g ly ,  the two 
groups changed on d i f f e r e n t  dimensions. In  terms of the f i r s t  two 
p r e d ic t io n s ,  only Hypothesis 1 was upheld since beta  change 
occurred in both the r a t e r  e r r o r  and frame of re fe ren ce  t r a in in g  
s i t u a t io n s .
Convergence o f Methods -  In s t ru c to r  P o s it io n
Tables  41 through 43 summarize r e s u l t s  from Study 2 concerning  
gamma, b e ta ,  and alpha change r e s u l t in g  from performance appra isa l  
r a t e r  t r a in in g .  Each form of change is  presented s e p a ra te ly ,  and 
the hypotheses r e la t e d  to  technique convergence and the impact of  
t r a in in g  are c l a r i f i e d .
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In s e r t  Tab les  41 , 42 , and 43 about here
Gamma Chanoe
The s ix  methods presented in Tab le  41 were somewhat v a r ie d  in 
t h e i r  assessment o f gamma change. Examination of the conclusions  
under each t r a in in g  co n d it io n  h ig h l ig h ts  these d i f fe re n c e s .
C lear  gamma change fo r  the frame of re fe re n c e  group was noted 
under Terborg e t a l . ' s  a n a ly s is  of p r o f i l e  shape and change in the 
number and p a t te rn  o f fa c to r s  (Schm itt  e t  a l . ,  1984 ).  Changes in 
f a c to r  p a t te rn  and number and fa c to r  covariances norm ally  provide  
the s tro n g est evidence o f  gamma change; however, cu rren t  f in d in g s  
rep o rted  on ly  the former in the FOR c o n d it io n .  S im i la r  
disagreement seemed to  have occurred w i th in  the re t ro s p e c t iv e  then 
analyses: the Terborg e t  a l .  (1980) p r o f i l e  d ispers ion  and Porras
and Singh p r o f i l e  shape analyses appeared to  have challenged the 
Terborg e t  a i .  (1980) p r o f i l e  shape assessment. However, c loser  
examination re v e a ls  th a t  a l l  three  re t ro s p e c t iv e  methods ind icated  
a t  le a s t  p a r t i a l  evidence o f change on Dimension A. F in a l l y ,  
c o e f f ic ie n t s  o f congruence d id  not f a l l  below .46 f o r  any f a c t o r ,  
but demonstrated c o n s is te n t ly  moderate le v e ls .  Taken as a group, 
the f in d in g s  p a r t i a l l y  supported the p re d ic t io n  in Hypothesis 2 
th a t  frame of re fe rence  t r a in in g  would r e s u l t  in gamma change, w ith  
the s tro n g est evidence o f change o ccurring  on Dimension A
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(R e la t io n s h ip s  With S tu d en ts ) .
Gamma change in the RET co nd it ion  was noted on both of the 
Schmitt e t  a i .  (1984) ind ices  and the measures o f p r o f i l e  
dispers ion  (T erb org , e t  a i . ,  198 0 ) .  The remaining re tro s p e c t iv e  
then analyses d id  not agree w ith  those of Schmitt e t  a i .  (1 9 8 4 ) .  
C o e f f ic ie n ts  o f congruence d id  not reveal gamma change, based on 
the .46  c r i t e r i a .  The w eight o f  evidence fo r  gamma change in the 
r a t e r  e r ro r  co n d it io n  ran counter to  the p re d ic t io n  o f  Hypothesis  
1, in which b eta  change was more c le a r ly  a n t ic ip a te d .
No strong evidence o f gamma change was demonstrated in the 
contro l group. The o v e ra l l  var ian ce -covariance  m atr ices  analyzed  
by the Schmitt e t  a i .  (1984) method were not found to  d i f f e r  
s i g n i f i c a n t l y ,  w h ile  on ly  one c o e f f i c ie n t  o f congruence 
demonstrated gamma change.
Hypothesis 5 p re d ic te d  th a t  re s u l ts  based on the techniques  
described by Schmitt e t  a i .  (1984) would d i f f e r  from a l l  o thers  
w ith  the exception o f those from the Terborg e t  a i .  (1980)  
an a lyses . Across t r a in in g  m o d a l i t ie s ,  comparison o f the fa c to r  
congruence and the a n a ly s is  o f  fa c to r  s tru c tu re  methods supported  
the hypo thes is .  However, the re t ro s p e c t iv e  then r e s u l ts  (Terborg  
e t  a i . ,  1980) o n ly  o c c a s io n a l ly  matched the a n a ly s is  of fa c to r  
s t ru c tu re  conclusions (Schm itt e t  a i . ,  1984 ).  Consequently, 
Hypothesis 5 was on ly  p a r t i a l l y  supported. The f a i l u r e  of the 
re t ro s p e c t iv e  then analyses to u n e rr in g ly  converge w ith  the Schmitt
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e t  a l .  (1984) conclusions a lso lead to the re je c t io n  of Hypothesis 
3; re t ro s p e c t iv e  then analyses were not more cons is ten t than fa c to r  
congruence methods.
Conclusions based on d i re c t  comparisons of p re ,  post, and then 
responses (P o rras  & Sing, 1986) were p red ic ted  to  agree more 
c o n s is te n t ly  w ith  other methods than were comparisons based on 
d if fe re n c e s  in c o r re la t io n s  (Terborg e t  a l .  1980) (Hypothesis 4 ) .  
Once ag a in , the hypothesized re s u l ts  f a i l e d  to  m a t e r ia l i z e .  I t  was 
the o r ig in a l  method of comparing d i f fe re n c e s  in c o r re la t io n s  th a t  
tended to  agree w ith  the conclusions of Schmitt e t  a l .  (1 9 8 4 ) ,  when 
the two means o f assessing p r o f i l e  shape d i f f e r e d .
Beta Chanoe
Four o f the f i v e  proposed a n a ly t ic a l  methods were used to  
determine the ex ten t o f beta change w ith in  the d a ta .  Only the 
Schmitt e t  a l .  (1984) procedure was not involved in the assessment 
of beta change, given i t s  f in d in g  o f gamma change. The Zmud and 
Armenakis (1978) and Bedeian e t a l .  (1980) assessments were 
conducted desp ite  the conclusions reached in the section  on gamma 
change above, s ince these methods r e l i e d  only  on fa c to r  congruence 
to d e tec t gamma change. The inconsistency o f the re tro s p e c t iv e  
then approaches in po in t in g  to gamma change lead to subsequent 
te s ts  of beta  change.
Every method employed concluded s ig n i f ic a n t  beta change in 
both the RET and FOR co n d it io n s . Change was c o n s is te n t ly
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demonstrated on Dimension D in the RET group and Dimension C in the 
FOR group. The widespread evidence of beta  change in both groups 
supported Hypothesis 1 and f a i l e d  to support Hypothesis 2 .
Disagreement between methods concerning beta change surfaced  
only  in the Control group. The Schmitt e t  a i .  (1984) and Van de 
V l i e r t  e t  a i .  (1985) analyses d id  not reveal beta change, w h ile  the 
Zmud and Armenakis (1978) and Bedeian e t  a i .  (1980) a n a lys is  d id .  
Hypothesis 7 p re d ic te d  th a t  the Zmud and Armenakis, Bedeian e t  a i .  
Terborg e t  a l . ,  and Van de V l i e r t  e t  a l .  procedures would not 
d i f f e r  in t h e i r  d e tec t io n  of beta  change. The hypothesis was 
upheld desp ite  the contro l group r e s u l t s ,  as the basis  of the 
cons is ten t p a tte rn  of agreement described f o r  the remaining groups. 
A l t e r n a t e ly ,  t h is  same consistency among r e s u l ts  f a i l e d  to fo l lo w  
the p re d ic t io n  o f Hypothesis 5 tha t  the Schmitt e t  a i .  (1984) and 
Terborg e t a i .  (1980) analyses would not agree w ith  the other  
methods.
Aloha Chanoe
A l l  th ree  experimental groups demonstrated alpha change, as 
determined by the Zmud and Armenakis (1978) and Terborg e t  a i .  
(1980) techniques. The f in d in g  of s ig n i f ic a n t  beta  or gamma change 
h a lte d  alpha change te s t in g  under the Schmitt e t  a i .  (1984)  
procedure. The c le a r  separation  of a lpha change from e r ro r  w ith in  
one minus R-squared was not a v a i la b le  under the Van de V l i e r t  e t  
a i .  (1985) method. The Bedeian e t  a i .  (1980) r e t r a n s la t io n  of Time
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1 or Time 2 scores and subsequent determ ination  o f a lpha change 
were precluded by the nature  o f the d a ta ,  as discussed under Study 
1.
Hypothesis 6 p re d ic te d  th a t  the f i v e  methods fo r  d e te c t in g  
alpha change would not d i f f e r  s u b s t a n t ia l l y .  As a n t ic ip a te d ,  there  
was good agreement among the methods a v a i la b le  fo r  comparison. The 
Zmud and Armenakis (1978) and Terborg e t  a i .  (1980) techniques both 
concluded th a t  a lpha change was apparent in the frame of re ference  
and r a t e r  e r ro r  t r a in in g  groups f o r  Dimension D (Reasonableness of 
the W o rk load ).




The o r ig in a l  hypotheses concerning the impact o f t r a in in g  
s ta te d  th a t  r a t e r  e r ro r  t r a in in g  would r e s u l t  in beta  change 
(Hypothesis 1) and frame of re feren ce  t r a in in g  would c rea te  gamma 
change (Hypothesis  2>. Actual r e s u l t s  from the two s tud ies  
evidenced changes in fa c to r  s tru c tu re  (gamma change) from frame of 
re fe ren ce  and r a t e r  e r ro r  t r a in in g .  However, the assumed a p r io r i  
s tru c tu re  fo r  managers s t i l l  d id  not emerge in t a c t ,  w h ile  the 
assumed d im e n s io n a l i ty  f o r  in s t ru c to rs  represented the 
in te r r e la t io n s h ip s  w ith in  the data  f a i r l y  w e ll  both before and 
a f t e r  the in te rv e n t io n s .  R esults  concerning gamma change d id  not 
m a t e r ia l i z e  e x a c t ly  as expected, since both t r a in in g  methods 
demonstrated th is  form of change. Frame of re feren ce  t r a in in g  was 
only hypothesized to c rea te  change in dimension c o n c e p tu a l iz a t io n ,  
yet r a t e r  e r ro r  t r a in in g  d id  so as w e l l .
Because re c o n c e p tu a l iz a t io n  re s u lte d  from frame of re ference  
t r a in in g  as expected. Hypothesis 2 ,  was supported. The focus in 
the FOR t r a in in g  sessions was to provide r a t e r s  w ith  c le a re r  
c o g n it iv e  schemata o f  the behavioral performance dimensions. By 
p ro v id in g  op p o rtu n ity  fo r  p r a c t ic e ,  feedback, and discussion o f the 
ca te g o r ie s  and s p e c i f ic  examples under each, frame of re ference  
t r a in in g  s i g n i f i c a n t l y  a l t e r e d  the manner in which r a te r s  organized  
and ab strac ted  the behaviors they were asked to  r a t e .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
107
Evidence o-f gamma change in the RET groups -fa i led  to support 
Hypothesis 1. RET changed the re la t io n s h ip s  among items such that  
a d i f f e r e n t  fa c to r  s tru c tu re  emerged fo l lo w in g  t r a in in g .  More 
s p e c i f ic  te s ts  than were conducted in the present study are 
req u ired  to  s u b s ta n t ia te  whether the fa c to r  s tru c tu re s  created  by 
RET were d i f f e r e n t  from those a r is in g  from FOR t r a in in g .  For 
example, d i r e c t  comparisons of the actual p o s t - t r a in in g  fa c to r  
s tru c tu re s  of the two groups may provide ad d it io n a l  ins ig h t in to  
how each form of t r a in in g  works.
The second major group of f in d in g s  is  r e la te d  to the 
occurrence of beta  change in both the FOR and RET groups. 
Presumably, such a conclusion would appear to support Hypothesis 1: 
beta change in the RET c o n d it io n .  However, the evidence concerning  
beta change must be viewed in terms of the methods used to assess 
gamma change. For the most p a r t ,  the search fo r  beta  change was 
preceded by conclusions o f n o n s ig n if ic a n t  gamma change based on 
questionable  methodologies. That is ,  a l l  techniques d id  not agree 
about whether gamma change has occurred ( c f .  Tables 22 and 4 1 ) .  
Almost e x c lu s iv e ly ,  the methods not in d ic a t in g  gamma change were 
less  s t a t i s t i c a l l y  prec ise  than those in fe r r in g  gamma change. 
Subsequently, the search fo r  and conclusions of beta  change were 
conducted using these poorer methods. Because many of the remarks 
concerning th is  issue a lso  r e la t e  to  the hypotheses on convergence 
of methods, discussion of why d i f f e r e n t  methods lead to d i f f e r e n t
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conclusions w i l l  be continued once the p a t te rn s  of agreement among 
methods have been e s ta b l is h e d .
Convergence o f  Methods fo r  Assessino Change
Taken to g e th e r ,  Hypotheses 3 and 4 s ta te  th a t  fa c to r  
congruence methods w i l l  have the le a s t  agreement w ith  other  
techniques of assessing gamma change, fo llo w ed  by Terborg e t  a l . ' s  
<1980) c o r r e la t io n a l  d i f fe re n c e s  method and Porras and S ingh's  
(1986) d i r e c t  comparison o f c o r r e la t io n s ,  in ascending order of 
agreement. A lso re la te d  to  gamma change assessment. Hypothesis 5 
p re d ic te d  th a t  the Schmitt e t  a i .  <1984) methods w i l l  agree to some 
e x ten t w ith  the Terborg e t  a l .  <1980) and Porras and Singh <1986) 
methods o n ly .  A n a lys is  o f Tables 22 and 41 in d ica tes  th a t  in f a c t  
l i t t l e  convergence e x is ts  between the fou r se ts  of methods. I f  the 
Schmitt e t a l .  <1984) procedures are taken as the most v ia b le  fo r  
determ in ing  gamma change based on t h e i r  s t a t i s t i c a l  p re c is io n ,  then 
some p a t te rn s  appear.
The fa c to r  congruence technique has a to ta l  of only three out 
of a possib le  s ix  "h i ts "  fo r  managerial and in s tru c to r  re s u l ts  
combined <50%). Out of e ig h t  comparisons, the Terborg e t  a l .
<1980) procedure concurred w ith  Schmitt e t  a l .  <1984) on three  
instances (3 7 .5 % ).  Conversely, the Porras and Singh <1986) 
procedure f a i l e d  to  c o n c lu s ive ly  demonstrate gamma change on any o f  
the fo ur poss ib le  occasions. These r e s u l t s  support n e ith e r  
Hypothesis 3 ( th e  g re a te r  consistency o f the re tro s p e c t iv e  then
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analyses over -factor congruence methods) nor Hypothesis 4 
( s u p e r io r i t y  o-f the Porras and Singh £19861 methods over th a t  o-f 
Terborg e t  a l .  in comparisons o f p r o f i l e  shape). As a group, 
however, these three  assessment s t r a te g ie s  produce d i f f e r e n t  
conclusions than those based on the Schmitt e t  a i .  (1984)  
technique, co ns is ten t w ith  the p re d ic t io n  o f Hypothesis 5.
In  the assessment of beta and alpha change. Hypothesis 6 and 7 
p re d ic te d  no d i f fe re n c e s  between techniques. The accuracy of th is  
n u ll  hypothesis is  i l l u s t r a t e d  in Tab les  23 and 42 and Tables 24 
and 43 fo r  beta  and alpha change, re s p e c t iv e ly .  Across s tu d ies  and 
t r a in in g  c o n d it io n s ,  a 90% agreement ra te  was noted f o r  beta change 
(see Tab les  23 and 4 2 ) .  For the r a t e r  e r ro r  t r a in in g  paradigm, 
every method employed in both s tu d ie s  concluded s ig n i f i c a n t  beta  
change. Methods were less  con sis ten t fo r  the frame o f  re ference  
t r a in in g  groups w ith  s ix  " h i ts "  out o f e ig h t  comparisons, and in 
the co n tro l group agreement appeared in f i v e  out o f s ix  occasions. 
Thus, Hypothesis 7 concerning the consistency o f the b eta  change 
assessment techniques was supported.
D i f fe re n c e s  between techniques in the dete rm ina tion  o f alpha  
change were not p red ic ted  (Hypothesis 6 ) ,  and Tables  24 and 43 
present evidence supporting the consistency o f the various  
procedures th a t  were employed. For these te s t s ,  on ly  the Zmud and 
ArmenaKis (1978) and Terborg e t  a l .  (1980) procedures were 
a p p ro p r ia te ,  and w i th in  each s tudy, 100% agreement occurred between
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the two methods o f assessing alpha change.
A c lo s e r  look a t  each o f  the assessment methods is  req u ired  to  
understand the reasons behind both the p a t te rn s  of convergence and 
divergence Just o u t l in e d  and the conclusions concerning the impact 
of t r a in in g  described  e a r l i e r .  By d is s e c t in g  the nature  of various  
methods, the s a l ie n t  d i f fe re n c e s  between them, and t h e i r  place in 
the h is t o r ic a l  development o f  m u l t iv a r ia t e  s t a t i s t i c s ,  a c le a re r  
p ic tu re  about why the c u rre n t  r e s u l t s  unfo lded .
S p e c i f i c a l l y ,  the Zmud and ArmenaKis (1 9 7 8 ) ,  Bedeian e t  a l .  
(1 9 8 0 ) ,  and Van de V l i e r t  e t  a l .  (1985) approaches r e l i e d  on fa c to r  
congruence procedures fo r  r u l in g  out gamma change. Analyses  
in v o lv in g  re t r o s p e c t iv e  then responses drew conclusions based on 
comparisons ag a in s t  co n tro l groups. At the time the Zmud and 
ArmenaKis (1978) and Bedeian e t  a l .  (1980) a r t i c l e s  were w r i t t e n ,  
f a c to r  congruence methods were the s t a t e - o f - t h e - a r t  fo r  assessing  
change in fa c to r  s t r u c t u r e .  Subsequent th e o re t ic a l  developments in 
the area o f m u l t i v a r ia t e  s t a t i s t i c s  has lead to  the re finem ent of  
co n f irm ato ry  f a c t o r  a n a ly t ic a l  models fo r  determ ining change w ith  
g re a te r  s p e c i f i c i t y .  JoresKog and Sorbom (JoresKog, 1973; JoresKog 
& Sorbom, 1979; 1986) developed s t a t i s t i c a l  procedures fo r  te s t in g  
the e q u a l i t y  o f in d iv id u a l  parameters o f the fa c to r  s tru c tu re  model 
which were l a t e r  adopted by w r i t e r s  in the area o f o rg an iza t io n a l  
change ( c f .  S ch m itt ,  1982; Schmitt e t  a l . ,  1984). When the more 
t h e o r e t i c a l l y  s o p h is t ic a te d  methods fo r  assessing change ( e . g . .
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Schmitt e t  a l . ,  1984) are used to  v e r i f y  the evidence o f gamma 
change, the search fo r  beta  change using the Bedeian e t  a i .  (1 9 8 0 ) ,  
Zmud and ArmenaKis (1 9 7 8 ) ,  and Van de V l i e r t  e t  a l .  (1985)  
procedures is  precluded.
F u r th e r ,  the re tro s p e c t iv e  then response analyses y ie ld ed  
r e s u l ts  th a t  were la r g e ly  equivocal in most o f the experimental 
c o n d it io n s .  A p la u s ib le  exp lanation  fo r  the inconsistency of the 
re t ro s p e c t iv e  then techniques may emerge from a c loser look a t  the 
nature o f  the analyses and the p a tte rn  of r e s u l t s .  Each 
re t ro s p e c t iv e  then a n a ly s is  determined change through comparisons 
of an experim ental group aga inst a contro l group. In ferences  of 
change were p red ica ted  on mean d i f fe re n c e s  in rank between the two 
groups and assumed tha t no change occurred in the non-experimental 
c o n d it io n .  When the assumption is  v a l id ,  such comparisons are 
d e fe n s ib le .  However, the contro l group in the managerial study  
appeared to have changed, leav in g  i t ,  a t  b e s t ,  questionably  s u ited  
fo r  comparison purposes.
For example, re t ro s p e c t iv e  then comparisons of the FOR versus  
Control group concluded gamma change was absent on every measure in 
Study 1 (see Table  2 2 ) .  Consider the p o s s i b i l i t y ,  however, th a t  
gamma change was present f o r  both groups, as evidenced on the other  
techniques. When both groups e x h ib i t  the same kind of change, the 
p o s s i b i l i t y  o f  seeing s ig n i f i c a n t  d i f fe re n c e s  between them is  
l im i t e d .  The contro l group may have a lso red e f in ed  the dimensions
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of performance on which they ra te d  managers, and subsequent 
comparisons u n s u rp r is in g ly  f a i l e d  to in d ica te  change.
Results  fo r  the RET group in Study 1 may a lso be evaluated  in 
l ig h t  o f  the strong p o s s ib i l i t y  o f gamma change in the Control 
group. None of the re tro s p e c t iv e  then comparisons o f co n tro ls  
against RET sub jects  fo llow ed  the p a tte rn  o u t l in e d  by Terborg et  
a l .  (1 9 8 0 ) .  The re s u l ta n t  in te rp re ta t io n  is  th a t  no gamma change 
occurred in the RET group. However, gamma change probably i s  
evident in the RET group, given the r e l a t i v e l y  low c o e f f ic ie n t s  of 
congruence ( e . g . ,  .51 to .53  on four fa c to rs )  and the s ig n if ic a n c e  
of the more s o p h is t ic a te d  Schmitt e t  a l .  (1984) technique ( c h i -  
square = 2087 .06 , £ ( . 0 0 1 ) .  Again, comparisons between the two 
groups f a i l e d  to  reveal conclusive evidence o f gamma change.
T h e re fo re ,  the re l ia n c e  of the Terborg e t  a i .  (1980) and 
Porras and Singh (1986) techniques on comparisons aga inst a contro l  
group may have led  to fa ls e  conclusions of no gamma change and 
erroneous searches fo r  beta change in the ra t in g s  of managers. 
Results from independent te s ts  o f change fo r  each con d it ion  were 
more l i k e l y  to reveal conclusions th a t  fo llow ed  p re d ic t io n s .  
However, the present f in d in g s  must address the issue o f  why change 
occurred in the contro l group fo r  Study 1.
The theme of th is  discussion w i l l  concern externa l v a l i d i t y .  
The use of students as r a te r s  was pred icated  on a d es ire  fo r  
experimental contro l w ith in  a lab o ra to ry  s e t t in g .  As a r e s u l t ,  the
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experim ental s i tu a t io n  was based on precedents from the l i t e r a t u r e  
on r a t e r  t r a in in g  in which the predominant r a t e r  population  has 
consisted  o f  students and the Borman videotapes have been w id e ly  
used (S m ith , 1986 ).  However, i t  is  easy to  imagine th a t  student  
r a t e r s  were not w id e ly  knowledgeable o f  how a manager conducting a 
feedback session w ith  an employee should a c t .  When these naive  
r a t e r s  were placed in the r a t in g  s i t u a t io n ,  the impact of t r a in in g  
was very l i k e l y  to be s u b s ta n t ia l .  S im i la r ly ,  the p o te n t ia l  fo r  a 
s ig n i f i c a n t  p ra c t ic e  e f f e c t  was very la rg e .  That is ,  the 
o p p o rtu n ity  to  view the tapes a second time may have c o n tr ib u ted  to  
r a t e r s '  a b i l i t i e s  to understand the nature of the p o s it io n  they 
were r a t in g  and may have produced higher q u a l i t y  ra t in g s  
independent o f t r a in in g .
Because the contro l group evidenced change, and d i re c t  
numerical comparisons made aga inst i t  ( c f .  the Mann-Whitney 
re t ro s p e c t iv e  then analyses) were open to  b ia s .  T h is  is  not to  
in fe r  th a t  contro l groups were not useful fo r  comparing 
experim ental and contro l groups. They remained a powerful 
benchmark when the e f f e c t  o f the independent v a r ia b le  was evaluated  
in d iv id u a l ly  and a f t e r  in ferences o f change had been made on a 
group by group b a s is .  For example, the Schmitt e t  a i .  (1984)  
analyses found change in both the experimental and contro l groups 
in Study 1, and subsequent steps in the analyses p inpo in ted  the 
exact nature  of change in each.
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Factor S tru c tu re  o f  Borman V ideotapes
Perhaps one o f the most in te r e s t in g  and troublesome f in d in g s  
was the f a i l u r e  o f  the Borman (1978; 1979a) v ideotapes of 
managerial performance to  m an ifes t  a fa c to r  s tru c tu re  consis ten t  
w ith  the dimensions represented  on the BARS. That the s ix  anchors 
from each dimension d id  not c le a r l y  f a l l  in to  the seven a p r io r i  
performance c a te g o r ie s  presents  a dilemma fo r  research on 
performance a p p r a is a l .
At w o rs t ,  these r e s u l ts  mean th a t  the e n t i r e  body of work 
conducted on the basis  o f the Borman tapes is  c a l le d  in to  question . 
I f  the tapes do not assess the constructs  (performance dimensions) 
they have purported  to  measure, then the i n s t a b i l i t y  of dimensions 
may account fo r  an unknown p o r t io n  o f the change th a t  has been 
re p o r te d .  That i s ,  change occu rr in g  on unstable  or erroneous 
dimensions may have been noth ing more than e r ro r  or chance 
f lu c t u a t io n .  Confidence in the conclusions based upon th is  work 
dim inishes in p a r a l l e l  fash ion  w ith  d ec lin es  in the c e r ta in t y  w ith  
which the con struc ts  were measured.
E labora te  r e t r a n s la t io n  procedures (Borman, 1978; 1979a) were 
used to  develop the v ideo tap es . U n fo r tu n a te ly ,  researchers  assumed 
the r a th e r  invo lved  procedures would, i f  not guarantee , s u re ly  come 
close to  e s ta b l is h in g  the construc t v a l i d i t y  o f the v ig n e t te s  and 
the accompanying instrum ent. Both the e f f i c a c y  o f the 
r e t r a n s la t io n  procedures as w e l l  as t r a in in g  based on the
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dimensions ( e . g . ,  -frame of re fe ren ce  t r a in in g )  are c a l le d  in to  
qu es tio n , due to  the f a i l u r e  o f the present f in d in g s  to  
s u b s ta n t ia te  the assumption of construct v a l i d i t y  through 
r e t r a n s la t io n .
The th e o re t ic a l  s ig n if ic a n c e  o f  th is  f in d in g  is  best viewed in 
c o n te x t .  The Borman tapes and r e t r a n s la t io n  procedures have had a 
broad and s ig n i f i c a n t  impact upon the manner in which research is  
conducted on the performance appra isa l process. S m ith 's  review  
(1986) noted th a t  n e a r ly  one-fo urth  o f the la b o ra to ry  s tud ies  in 
the area  of performance appra isa l r a t e r  t r a in in g  have been 
conducted using the v ideotapes developed by Borman as experimental 
s t i m u l i .  Perhaps a more serious concern is  tha t  the r e t r a n s la t io n  
procedures described by Borman (1978; 1979a) have provided the 
m ethodological foundation fo r  a s ig n i f i c a n t  proportion  o f the 
la b o ra to ry  in v e s t ig a t io n s  reviewed (S m ith , 1986). There has been 
o n ly  a gradual d ec lin e  in the number of c i t a t io n s  h is  work has 
rece ive d  over the past seven years ( Social Science C i ta t io n  Ind ex . 
1979 through 198 6 ) .  Any doubt o f the v a l i d i t y  of Borman's 
procedures and t h e i r  assumed consequences ( i . e . ,  the a p r io r i  
dimensions represented  by the BARS) must be s e r io u s ly  considered,  
in l i g h t  o f the s u b s ta n t ia l  impact they have had on subsequent 
research .
The Borman procedures fo r  e s ta b l is h in g  d im en s io n a lity  have 
a ls o  been the b as is  f o r  the development and e va lu a t io n  o f t r a in in g
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paradigms in performance appra isa l ( e . g . ,  Bernardin & Pence, 1980; 
M cIn tyre  e t  a i . ,  1984 ). Using Smithes (1986) terms, performance 
dimension and performance standard t r a in in g  are the two essen tia l  
components o f frame of re ference  t r a in in g .  The former req u ires  
e x p l i c i t l y  s ta te d  behavioral dimensions, w h ile  performance standard  
t r a in in g  u t i l i z e s  s p e c if ic  behavioral examples f o r  var ious  le v e ls  
on each dimension. Smith (1986) concluded th a t  t r a in in g  was most 
successful when performance dimension t r a in in g  was used in 
conjunction w ith  performance standard t r a in in g .  Y e t ,  even 
performance standard t r a in in g  alone was e f f e c t iv e  in improving 
r a t e r  accuracy. Only performance dimension t r a in in g  y ie ld ed  poor 
r e s u l t s  when used e x c lu s iv e ly .  Perhaps the weakness of 
"unenhanced" performance dimension t r a in in g  can be accounted fo r  by 
po orly  conceptualized  dimensions of performance.
To exp la in  the l in k  between v a l id  performance dimensions and 
assessing the e f f e c t  of t r a in in g ,  one must consider t ra in in g  
c o n ten t.  Performance dimension t ra in in g  involves the discussion of  
broad ca teg o r ies  o f performance. P a r t ic ip a n ts  may accept the 
la b e ls  fo r  the dimensions they are provided , yet f a i l  to  define  
these dimensions as the researchers intended. In  c o g n it ive  terms, 
t h e i r  schemata are not cons is ten t w ith  those o f  the organ iza t io n  or 
the research er .  Only w ith  discussion of s p e c i f ic  performance 
standards do they come to de fin e  performance along the a p r io r i  
dimensions. That is ,  they are not i n i t i a l l y  accurate in r e la t in g
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the behavioral anchors to  the dimensions. Subjects req u ire  
performance standard t r a in in g  to  c o rre c t  t h e i r  id io s y n c ra t ic  e r ro rs  
and to  improve the accuracy o f  t h e i r  r a t in g s .
I t  is  p o s s ib le ,  however, th a t  the u n v e r i f ie d  
co n c e p tu a l iza t io n s  of performance ( i . e . ,  the dimension c a teg o r ies )  
have led  to  the poor showing by performance dimension t r a in in g .  
R eliance on unstable performance dimensions as the basis  fo r  
c re a t in g  and e v a lu a t in g  change provides no conclusive te s t  of the 
t r a in in g  s t ra te g y .  Dimensions of performance which have not 
demonstrated construct v a l i d i t y  are poor barometers w ith  which to  
assess t r a in in g  e f f i c a c y .
The s i tu a t io n  improves when the videotaped s t im u li  are not 
assumed to have an a p r io r i  d im e n s io n a l i ty .  When sub jects  are 
allowed to  respond to  each behaviora l item in d iv id u a l ly  from the 
b eh av io ra lly -anch ored  r a t in g  s c a le ,  assessment o f t r a in in g 's  impact 
is  then independent of format and the dimensions. Such was the set  
of co n d it io n s  in the present in v e s t ig a t io n .  The fa c to r  s tru c tu re  
of the i n i t i a l  schemata and changes therefrom were able to  be 
assessed d i r e c t l y .  The advantage o f the approach re s ts  in i t s  
increased power to  determine the e f f e c t s  o f performance-based  
t r a in in g .  Change was measured as v a r ia t io n  from the a c t u a l . not 
assumed, p r e - te s t  fa c to r  s t ru c tu re ,  using an instrument w ith  no 
confounding statements of d im e n s io n a l i ty .
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S ig n if ic a n c e  o-f the Present F indings
The research f in d in g s  s ig n i f i c a n t l y  impact both th e o re t ic a l  
and a p p lie d  cons idera t io ns  in the area o f  performance appra isa l  
r a t e r  t r a in in g .  On the th e o re t ic a l  s id e ,  there is  the evidence of 
the in c o rre c t  d im e n s io n a l i ty  o f the Borman managerial tapes and i t s  
impact on the v a l i d i t y  o f subsequent research . Secondly, the 
replacement o f the accuracy c r i t e r i a  by ind ices  o f gamma, b e ta ,  and 
alpha change has allowed f o r  the c l a r i f i c a t i o n  o f what t r a in in g  is  
a c t u a l ly  changing. These new c r i t e r i a  are  important t h e o r e t ic a l ly  
because researchers  have moved one step c lo ser  to  p a r a l l e l in g  the 
processes through which r a t e r  t r a in in g  impacts the t r a n s la t io n  of 
behaviora l observations in to  Judgments < c f .  Cascio, 1982).
Evidence o f a p p lie d  s ig n i f ic a n c e  a ls o  begins w ith  the notion  
of accuracy. Because tru e  scores are  not a v a i la b le  in f i e l d  
s e t t in g s ,  computing e le v a t io n ,  d i f f e r e n t i a l  e le v a t io n ,  d i f f e r e n t i a l  
accuracy, and s tereo type accuracy is  impossib le . The re f in e d  
ind ices  o f change makes the impact o f  t r a in in g  measurable fo r  the 
f i r s t  time fo r  both app lied  and th e o r e t ic a l  purposes.
Future Research O pp o rtu n it ies
The cu rren t f in d in g s  have demonstrated th a t  concept 
r e d e f in i t io n  (gamma change) has occurred as a r e s u l t  of t r a in in g .  
What remains to  be described is  e x a c t ly  how r a t e r s '  perceptions  
have changed. That is ,  the general category o f change has been 
determ ined, and the next attem pt should be to  s p e c ify  more e x a c t ly
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the p a t te rn  o f change. The path to  be taken by th is  l in e  o f  
in v e s t ig a t io n  would focus on the in d iv id u a l parameters of fa c to r  
s tru c tu re  model (JoresKog & Sorbom, 1981 ). Changes as a r e s u l t  of 
t r a in in g  in the r e la t io n s h ip s  between f a c t o r s ,  the groupings of 
items on f a c t o r s ,  and the r e l i a b i l i t y  o f  measurement through the 
in v e s t ig a t io n  o f uniquenesses may be in v e s t ig a te d  in d iv id u a l ly .  
Although the present study d id  not f in d  d i f fe re n c e s  between 
t r a in in g  paradigms, subsequent in v e s t ig a t io n s  along these l in e s  may 
y i e l d  fu r t h e r  in s ig h t  in to  d i f fe re n c e s  between t r a in in g  m o d a l i t ie s .
The robustness of the present f in d in g s  under more 
o r g a n iz a t io n a l ly  re le v a n t  f i e l d  te s t in g  would be the next most 
powerful te s t  o f the ideas presented and conclusions reached in 
t h is  in v e s t ig a t io n .  Problems w ith  the rea lism  of a s i tu a t io n  in 
which subord inates  r a te  s u p er io rs  and the inherent d i f fe re n c e s  
between o rg a n iz a t io n a l  members and c o lleg e  sophomores (Gordon, 
S lade , & S ch m itt ,  1986) n ece s s ita te  fu r th e r  f i e l d  experim entation .  
However, fo l lo w in g  the o rd e r ly  progression of la b o ra to ry  to f i e l d  
s e t t in g s ,  the present in v e s t ig a t io n  was e s s e n t ia l  fo r  e v a lu a t in g  
the l in kag e  between t r a in in g  and the d e f in i t io n s  o f  change.
F i n a l l y ,  Golembiewski (1986) has re c e n t ly  described a new 
p ersp ec t ive  f o r  i l l u s t r a t i n g  change. In  th is  la t e s t  work, he takes  
a p r o f i l e  a n a ly s is  approach to understanding and measuring each 
type o f change. In  d iscussing the new p e rs p e c t iv e ,  he e labo ra tes  on 
the n o t io n s  o f  "behav ioral f i e l d s  or s u rfaces ,"  d i f fe re n c e s  in
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s ta te s  and degrees of a p a r t ic u la r  s ta te  (Golembiewski, 1986, p. 
5 5 5 ) ,  r e l a t i v e  to the t r i p a r t i t e  model of change. Applying "cusp 
re p re s e n ta t io n s  of psychological space" (p .  5 5 5 ) ,  Golembiewski 
(1986 ) attem pts  to c l a r i f y  the various  rep resen ta t io n s  in which 
a lp h a , b e ta ,  and gamma change may appear. Analyz ing  the curren t  
data using th is  procedure is  an a d d it io n a l  avenue fo r  fu tu re  
re s e a rc h .
In d iscussing a lp h a ,  b e ta ,  and gamma change, Golembiewski 
s ta te s  th a t  the advantage of the approach l i e s  not in i t s  
co n s tru c tio n  of "new and f i rm  g u id e l in e s  fo r  an a lys is"  b u t ,  r a th e r ,  
in i t s  in je c t io n  o f com plexity  in to  the concept of change and the 
search fo r  knowledge (1986 , p. 5 6 0 ) .  As an example, Golembiewski 
recommends fu r th e r  work in to  computer s im u la t io ns  o f the three  
forms of change in order to "experiment w ith  the s t im u lan ts  and 
hence to  economically  lea rn  about the p ro p e r t ie s  o f d i f f e r e n t  kinds  
of change" (1986 , p. 5 6 0 ) .  The curren t work may a lso  be extended 
through the use of s im u la t io n  modeling to  co n c lu s ive ly  te s t  the 
v a l i d i t y  o f the var io u s  assessment techniques fo r  determining  
change.
Golembiewski describes a " loss  of innocence" which, in h is  
v iew , accompanies the acceptance of the t r i p a r t i t e  model o f change 
(1986 , p . 5 5 9 ) .  However, he balances the p o te n t ia l  fo r  "pessimism" 
(p .  559) by r e f l e c t in g  as w e ll on the enrichment o f  research  
q u a l i t y  which the model may portend. Perhaps fu tu re  in v e s t ig a t io n s
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w i l l  see the r e a l i z a t io n  o-f Golembiewski's expecta tions  from the 
cu rren t a p p l ic a t io n  o-f the alpha-beta-gamma change typology to 
performance app ra isa l r a t e r  t r a in in g .
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Table 1
Methods fo r Assessing Gamma Change in SeH-Reoopt Data




B i l l i n g s l e y ,  & 
Yeager (1976)
Ol X OgO; Factor Congruence 
between 0 , & 0 , ;  
Ol & Og
Zmud &
Armenak is  (1978) ^ 1 -A c tu a l , ^ ®2-Actual Ideal Ideal
Followed
Golembiewski et a i .  
(1976)
Bede i an , Armenakis Same 
& Gibson (1980)
Followed
Golembiewski e t a i .  
(1975)
Terborg , Howard 
it Maxwell (1980) ^ l -P re  ^ ®2-Post,Then
P r o f i l e  Shaoe
Between group 
d i f fe re n c e s  in:
''Post,Then " '‘Pre,Then
and
•'Post,Then “ rp re ,P o st  
but not
rp re ,P o s t  “ rpre,Then  
P r o f i l e  Disoersion
Between group 
d i f fe re n c e s  in:
SDpost -  SDpre and
SDThen ’  SDpp, but not




Same P r o f i l e  Shaoe 
Between group 
d if fe re n c e s  in:
*'Pre,Post and 
rpre ,Then but not 
''Post,Then
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Sch m itt ,  
Pulakas,  
L ia b le  in 
(1984 )
Ol X Oj Pre to  Post E q u a l i ty  
o f :
O vera ll  v a r ia n c e -  
covariance m atrices  
(gamma & beta )  
Number & p a tte rn  of  
fa c to rs  (gamma) 
Factor covariances  
(gamma)
Van de V l i e r t ,  
Huismans & 
Stok (1985)
O l-Foca1, X 02-Foca1, Not presented  
C r i t e r io n  C r i te r io n
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Table 2
Methods fo r Assessing Beta Chanoe in SeH-Report Data
Authors Assessment o-f Beta Chanoe
Golembiewski, 





Beta o n ly :
^ lA ctu a l T^Actual
Beta & Alpha: 
^ lA c tu a l  TzActual
T l ld e a l  T z id ea l T l ld e a l  ^Z ldeal
T l D i f f  “  T z D i f f T l D i f f  “  T z D i f f
Beta and Unknown Alpha:
^ lA c tu a l TzActual
"^ 1 Ideal T z id ea l




b = 1 and 
a <> 0
( id e a l  scores)
Beta Type I I  : 
b <> 1
( id e a l  scores)
Terborg , Howard 
& Maxwell (1980)
P r o f i l e  Level
D if fe re n c e s  between groups in:






L ie b le in  (1984)
Pre to  Post E q u a l i ty  of 
Factor Loadings (b e ta )
:
Van de V I i e r t ,  
Huismans & 
StoK (1985)
Dynamic C o r re la t io n
between change on fo ca l v a r ia b le
and change on beta  change c r i t e r io n
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Table 3
Methods for Assessing Aloha Change in SeH-Reoopt Data
Authors Assessment of Beta Change
Golembiewski, 






T iActual T^Actual 
I l l d e a l  Tz idea l  




^ lA c tu a l-A d ju s te d  "*^^Actual
Terborg , Howard, 
& Maxwell (1980)  
(group le v e l )
P r o f i l e  Level
D if fe re n c e s  between groups in:  




Schmi t t  
PulaKos, & 
L ie b le in  (1984)
Pre to Post E q u a l i ty  o f :  
Factor Means
Van de V I i e r t ,  
Huismans & 
StoK (1985)
1 -  (Dynamic C o rre la t io n )^
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Manipulation Check ANOVA -  Managerial Position
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Source ± MS £ £
E leva t io n
T ra in in g 2 1.91 1 .07 .35
E rro r  (a ) 275 1.79 —
Time 1 3.94 3 .9 2 * * .04
Time *
T ra in in g 2 0 .48 0 .4 8 .62
E rro r  <b> 275 1.01 ——
D i f f e r e n t i a l  E leva t io n  
T r a in in g  2 12.60 4 .8 1 * * .01
E rro r  <a) 275 2 .62 —
Time 1 8 .72 8 .6 6 * * .00
Time *
T ra in in g 2 2 .3 8 2 .3 7 .10
E rro r  <b) 275 1.01 —
Stereotype Accuracy
T ra in in g 2 3 .04 1 .45 .24
E rro r  <a) 275 2.10 —
Time 1 16.02 1 2 .6 8 * * .00
Time *
T r a in in g 2 2 .96 2 .3 4 .10
E rro r  <b) 275 1.26 —
D i f f e r e n t i a l  Accuracy 
T ra in in g  2 0 .64 0 .8 3 .44
E rro r  (a ) 275 0 .7 7 —
Time 1 6 .67 1 3 .9 9 * * .00
Time *
T ra in in g 2 2.81 5 .8 9 * * .00
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Table 5
Mean Accuracy Scores -  Managerial Position
CON RET FOR
E le v a t io n
Pre 1.506 1.672 1.622
Post 1 .359 1.592 1.344
D i f f e r e n t i a l E le v a t io n
Pre 2.732 3.024 2.890
Post 2 .238 2 .976 2 .679
D i f f e r e n t i a l Accuracy
Pre 4 .524 4.556 4.660
Post 4 .416 4.501 4.164
Stereotype Accuracy
Pre 7.000 6.961 6.981
Post 6 .810 6.756 6.355
N o te . CON, FOR, and RET r e f e r  to  the C o n tro l ,  frame of re fe rence  
and r a t e r  e r ro r  t r a in in g  groups.
N =  8 9 ,  88 , and 101 f o r  the CON, FOR, and RET groups, r e s p e c t iv e ly ,  
a t  both p r e -  and post-measurements.
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Table 6
Gamma Chanoe: Coeffic ients of Congruence -  Managerial Position
RET FOR
C o e f f ic ie n t  Gamma C o e f f ic ie n t  Gamma
Factor o f Congruence Change? o f  Congruence Change?
1 .85 No .81 No
2 .52 No .73 No
3 .51 No .44 Yes
4 .65 No .34 Yes
5 .58 No .46 Yes
6 .51 No .70 No
7 .53 No .69 No
Control 
C o e f f ic ie n t  Gamma 








N o te . Gamma change is  absent when the c o e f f ic ie n t  of
congruence exceeds the minimum value o f .46 described  
by Tucker (1 9 5 1 ) .
N = 116, 100, and 107 fo r  RET, FOR, and Control groups, 
r e s p e c t iv e ly .
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Table 7
Assessment of F i t  of A P r io r i  Model to Pre-Test Resnonses -
Manaoeriai Pos i t  ion
Group â i x2 AGFI
CON 819 1447.37* .571
RET 819 1598.30* .587
FOR 819 1473.95* .519
N o te . AGFI is  the g o o d n e s s -o f - f i t  index computed by LISREL V I , 
adjusted f o r  degrees o f freedom which measures the 
r e la t i v e  amount of variance and covariance exp la ined  by 
the model.
N = 97 , 114, and 100 fo r  the C o n tro l,  RET, and FOR groups, 
r e s p e c t iv e ly .
*2  < .001
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Table 8
Factor Loadings from Maximum L ike lih oo d  A na lys is  -  Managerial 
















8 ' a  66
11 .42
16 .37
23 - .4 1













25 !31 - . 4 8





20 !33 - .4 1












39 - .3 1
9
17 .36 - i 4 2
N o te . Values w ith  absolute values less  than .30 have been 
p r in te d  as "
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Table 9
Summary o-f P r in c ip le  Components -  C lu s te r  A n a lys is  -  Managerial 
Pos11 i on
Item g -squ are*  
Own C lus ter
R-squareb
Next C luster


















C lu s te r  4 1 .79 .13
2 .79 .06
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The squared c o r r e la t io n  o-f the item w ith  i t s  own c lu s te r  
component. T h is  value should be higher than the R-squared  
•for any o ther component.
The next h ighest squared c o r r e la t io n  o f the item w ith  a c lu s te r  
component.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
133
Table 10
Final Simple Factor Structure -  Managerial Position
Factor 1: R esolution o-f In te rperso na l C o n f l ic t
Item  6: Esca la tes  c o n f l i c t  by re a c t in g  d e fe n s iv e ly  to
employee's ou tbursts  or accusing employee of causing  
problems
Item 8: Provides encouragement and appropria te  in cen tives  to
persuade employee to  s tay  w ith  company and to perform  
e f f e c t i v e l y  on h is  jo b .
Item 11: E f f e c t i v e ly  reduces c o n f l i c t  betwseen employee and
others  by making ap propria te  and r e a l i s t i c  commitments 
to  help employee get along b e t te r  in the department.
Item 16: Provides good advice about so lv in g  problems and about
improving employee's poor re la t io n s h ip s  w ith  h is  
subord inates .
Item 22: F a i ls  to  make commitments to help employee resolve
problems or provides poor advice to employee about
h is  re la t io n s h ip s  w ith  subordinates.
Item 23; Provides l i t t l e  or no incentive  fo r  employee to remain 
w ith  company.
Item 39: Becomes agg ress ive ly  a u th o r i ta t iv e  w ith  employee or
becomes h e lp le s s ly  s i l e n t  during employee's ou tbursts .
Factor 2 :  Problems w ith  Follow-Through
Item 10: Does some question ing  and probing in to  important
problems and jo b - r e la t e d  issues but g e n e ra l ly  f a i l s  
to  fo l lo w  up e f f e c t i v e l y
Item 13: Compliments employee a p p ro p r ia te ly  a t times but is
on ly  m oderately e f f e c t iv e  in using these compliments 
to  encourage high performance, lo y a l ty  to  company, 
e t c .
Item 34: S ta tes  the purpose o f the in te rv iew  but f a i l s  to
cover some areas he intended to discuss.
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Item 35: Puts -forth some e f f o r t  to  reduce c o n f l i c t  between
employee and o th e rs ,  but u s u a lly  does not commit 
h im se lf  to h e lp in g  w ith  th is  c o n f l i c t  r e s o lu t io n .
Item 41; Appears prepared f o r  the in te rv ie w , but a t  times is  
unable to  contro l the in te rv ie w  or guide i t  in to  
areas planned fo r  d iscussion .
Item 42: Provides some in c en t ives  fo r  employee to  perform
e f f e c t i v e l y  and to  s tay  w ith  company, but g e n e ra l ly  
makes few, i f  any, personal commitments to support 
employee in h is  jo b .
Factor 3: Lack o f Concern and Support fo r  Employee
Item 25: D isp lays  considerable  in te r e s t  in employee's p ro fes ­
sional development and provides a p p ro p r ia te ,  high 
q u a l i t y  developmental suggestions.
Item 26: F a i ls  to express support fo r  employee's past p e r fo r ­
mance.
Item 27: F a i ls  to in d ic a te  the purpose of the in te rv ie w  and
appears to be u n fa m i l ia r  w ith  the f i l e  in fo rm atio n .
Item 32: Uses ap p ro p ria te  compliments of employee's technica l
ex p e r t is e  and e x c e l le n t  past performance to  m otivate  
him to  meet the o b je c t iv e s  of the department.
Item 36: F a i ls  to o f f e r  developmental suggestions or provides
poor advice regard ing  employee's development.
Factor 4: A b i l i t y  to  Conduct an In te rv ie w
Item 3: D isp lays good p rep ara t io n  fo r  the in te rv ie w  and
e f f e c t i v e l y  uses in form ation  about the employee, h is  
subord inates , e t c . ,  to  conduct a we11-planned in t e r ­
view.
Item 4: Remains calm during  employee's outbursts  and responds
in a r a t i o n a l ,  prob lem -so lv ing  manner.
Item 14: I s  f i r m  but nbndefensive in response to  employee's
verbal ass a u lts ;  admits f a u l t  when app ro pria te  but 
m ain ta ins  an e f f e c t iv e  problem -solv ing o r ie n ta t io n  
when in te ra c t in g  w ith  employee.
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Item 15: O u t l in e s  c le a r l y  the areas to  be discussed and s k i l l ­
f u l l y  guides the discussion in to  those areas.
Item 21: M a in ta in s  composure during most of the in te rv ie w  but
may appear u n s e t t le d ,  s e l f -c o n s c io u s ,  or defensive in 
re a c t io n  to  some of the employee's o u tb u rts .
Factor 5: C l in ic a l  S k i l l
Item 19: Asks probing questions , ensuring th a t  important top ics
are discussed.
Item 24: D isp lays  some s in c e r i t y  and warmth toward employee and
in d ic a te s  by h is  response to  employee and h is  problems
th a t  he is  reasonable and s e n s i t iv e  to  employee's  
w o rk -re la te d  needs.
Item 29: Tends to  smooth over problems and provide reasonably
good advice to  employee about c o n f l i c t  s i t u a t io n s .
Item 31: Asks general questions about employee's Job and
problems.
Item 33: Spends l i t t l e  or no time question ing  in d iv id u a l about
sub stan tive  problems or issues.
Item  37: Through c a re fu l  and e f f e c t iv e  question ing  is  able to
uncover substan tive  problems and issues.
Item 38: Discusses employee's problems in a candid but non­
th re a te n in g  and supportive way.
Item 40: Draws employee out by p ro je c t in g  s in c e r i t y  and warmth
during  the in te rv ie w .
Factor 6: Absence o f Consideration
Item 1: P ro je c ts  l i t t l e  f e e l in g  or s e n s i t i v i t y  toward
employee; makes no f r i e n d ly  g estu res .
Item 2: Expresses l i t t l e  or no in te re s t  in employee's
pro fess io n a l development.
Factor 7: In te r a c t io n s  C h aracter ized  by Commitment and
A p pro pria te  Responses
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I tem  5: Lectures  i n e f f e c t i v e l y  or d e l iv e r s  in ap prop ria te
ultim atums to  employee about improving h is  r e l a t i o n ­
sh ips w ith  o th ers  or about changing h is  " a t t i tu d e "  
toward people or problems.
Item  7: Makes commitments to  help p e rs o n a l ly  in employee's
development.
Item 9: Asks in ap p ro p r ia te  or s u p e r f ic ia l  questions which
f a i l  to  co n fron t important problems.
Item 17: Provides general developmental suggestions but u s u a lly
f a i l s  to make a personal commitment to  a id  in 
employee's p ro fess io n a l development.
Item 18: I s  c o n f r o n tâ t ive and in a p p ro p r ia te ly  b lun t during
the in te rv ie w .
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Table 11
Gamma Chanoe: Schmitt Analyses -  Manaoerial P o s it io n -  Control
Group
Pre-Post T ests  
of Equali ty df x2 AGFI
Pre Post
1 -O v e ra l l  Variance  
Covariance M a tr ix 741 1 3 3 2 .3 1 * * * .813 .774
2-Number and P a tte rn  
of Factors 1288 2 3 1 1 .2 4 * * * .670 .623
3 -F a c to r  Covariances 1309 2 3 6 3 .9 2 * * * .662 .611
Stepwise D i f fe re n c e s :
3 -2  <Gamma change) 21 5 2 .6 8 * * *
N o te ■ AGFI is  the goodness of f i t  index computed by LISREL V I , 
ad jus ted  fo r  degrees o f freedom which measures the 
r e l a t i v e  amount of variance and covariance exp la in ed  by 
the model.
«È < .05  
*«£  < .01 
* * * £  < .001
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Table 12
Gamma Chanoe: Schmitt Analyses -  Manaoerial Position — RET Group
Pre-Post T ests  
of Equali ty df x2 AGFI
Pre Post
1 -O vera ll  Variance  
Covariance M a tr ix 741 1255.02%** .833 .792
2-Number and Pattern  
of Factors 1288 2 0 8 7 .0 6 * * * .656 .730
3 -F ac to r  Covariances 1309 2 1 3 2 .4 7 * * * .653 .716
Stepwise D if fe re n c e s : df x2
3 -2  (Gamma change) 21 4 5 .4 1 * *
N o te . AGFI is  the goodness of f i t  index computed by LISREL V I , 
adjusted  fo r  degrees of freedom which measures the 
r e la t i v e  amount of variance and covariance expla ined by 
the model.
* £  < .05  
* * £  < .01 
» * * £  < .001
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Table 13
Gamma Chanoe; Schmitt Analyses -  Manaoerial Position — FOR Group
Pre-Post Tests  
of E q u a l i ty df x2 AGFI
Pre Post
1 -O vera ll  Variance  
Covariance M a tr ix 741 1 3 0 4 .9 2 ** * .815 .764
2-Number and P a tte rn  
of Factors 1288 2 4 3 1 .4 1 * * * .625 .620
3 -F a c to r  Covariances 1309 2 4 7 4 .3 8 * * * .618 .612
Stepwise D if fe re n c e s : df x2
3 -2  (Gamma change) 21 4 2 .9 7 * *
N o te . AGFI is  the goodness of f i t  index computed by LISREL V I , 
ad justed  fo r  degrees o f freedom which measures the 
r e l a t i v e  amount of variance and covariance exp la ined  by 
the model.
* £  < .05  
«*£ < .01 
* * * £  < .001
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Table 14
Gamma Change: Terb oro . Howard, and Maxwell Analyses o f P r o f i le
Shape -  Managerial P o s it io n
P r o f i l e  Shape
Control vs . FOR "con « fo r I
^p re /p o s t “ ^p re /then 100.43 97 .55 0 .3 7
‘'p o s t / th e n  " '‘p re /p o s t 94 .92 102.95 - 0 .9 9 *
‘'p o s t / th e n  " ^pre /then 96 .37 101.55 -0 .64®
Control vs . RET ^con « r e t i
* 'p re /post “ Fpre /then 114.40 100.81 1.60
^post/then  " ' 'p re /p os t 108.52 105.73 0 .3 3 *
^p ost/th en  " ^p re /th en 111.94 102.87 1 .0 7 *
N ote . M , M_ X, and Mf__ r e f e r  to  the mean rank o f the C ontro l,  
RET, ana FOR groups, re s p e c t iv e ly .  % s r e f e r  to the z -  
values assoc ia ted  w ith  the Mann-Whitney U - te s ts  o f the 
d if fe re n c e s  in mean rank between the Control and each 
experim ental group, 
a Gamma change is  in d ic a te d  when on ly  these z -v a lu e s  are  
s i g n i f i c a n t .
N = 97 ,  100, 116 f o r  the C o n tro l ,  FOR, and RET groups, 
r e s p e c t iv e ly .
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Table 15
Disoers ion  ■- Manaoerial Pos i t io n
Control vs. FOR
P r o f i l e  Dispersion  
” con i
S D p o s t - SDpre 100.44 9 7 .dO 0 .3 5 *
S D p o s t - SDthen 99 .75 9 8 .25 0 .1 8
S ^ th e n  - SDpre 100.85 97.20 0 .4 5 *
Control vs . RET ^con Mfor I
SDpre 143.73 7d .28 7 .9 5 * *
■ SDthen lOd.54 107.39 -0 .1 0
SDthen SDpre 141.79 77.91 7 .5 3 » *
N o te . M , M__+, and M, r e fe r  to  the mean rank of the C o n tro l,  
REt, ana FOR groups, r e s p e c t iv e ly .  2fs r e f e r  to  the z -  
values associated  w ith  the Mann-Whitney U - te s ts  o f the 
d i f fe re n c e s  in mean rank between the Control and each 
experim ental group.
a = Gamma change is  in d ica ted  when o n ly  these z-va1ues are  
s i g n i f i c a n t .
N = 97 , 100, l i d  f o r  the C o n tro l ,  FOR, and RET groups, 
re s p e c t iv e ly .
« £  < .001
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Table 16
Gamma Change; Poppas and Sinoh Analyses -  Managerial Position
P r o f i le  Shape
Control vs . FOR "con Mfor I
^pre /po st 104.35 97.60 1 .30*
^pre /th en 102.35 95 .75 0 .8 1 *
^post/then 100.60 97 .45 0 .39
Control vs .  RET *^con ^ fo r I
^p re /pos t 126.60 90 .44 4 .2 9 * *
^p re /th en 121.85 94 .58 3 .2 2 * *
^p ost/th en 127.81 89.59 4 .5 1 *
bialÈ" M M__+, and M,__ r e f e r  to the mean rank of the Contro l,  
RET, ana FOR groups, re s p e c t iv e ly .  Z 's  r e f e r  to  the z -  
values associated w ith  the Mann-Whitney U - te s ts  of the 
d i f fe re n c e s  in mean rank between the Control and each 
experimental group, 
a = Gamma change Is  ind ica ted  when only  these z -va lu es  are  
s ig n i f i c a n t .
N -  97 , 100, 116 f o r  the C o n tro l ,  FOR, and RET groups, 
r e s p e c t iv e ly .
» £  < .001
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Table 17
Beta Change: Terboro. Howard and Maxwell Analyses -  Managerial
Pos i t io n
Control vs .  FOR "con Mfor I
*pre " *then 97 .75 99.21 - 0 .1 8
Control vs . RET "con Mfor I
*pre " *then 88 .25 121.60 - 3 .9 4 * *
W Pt*' M , M__+, and M , _ r e f e r  to  the mean rank o f the Control 
RET, and FOR groups, re s p e c t iv e ly .  Z.'s r e f e r  to  the z -  
values associated w ith  the Mann-Uhitney U - te s ts  of the 
d if fe re n c e s  in mean rank between the Control and each 
experimental group. Beta change is  in d ica ted  when 
these 2-v a lu e s  are s ig n i f i c a n t .
N = 97 ,  100, 116 f o r  the C o n tro l ,  FOR, and RET groups, 
r e s p e c t iv e ly .
*  £  < .05  
* * £  < .001
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Table 18
Pos i t i o n
C ontrol vs .  FOR "con Mfor z
*pre “ tpost 102.20 94.94 0 .89
*post “ *then 104.22 91.97 1.51
Control vs . RET "con Mfor z
% re  “ tpost N/A N/A N/A
*post ■ *then 115.45 99 .09 1 .9 3 *
N s l l"  M M * ,  and M, r e f e r  to  the mean rank o f the C o n tro l ,  
RET, ana FOR groups, re s p e c t iv e ly .  2'% r e f e r  to  the z-  
values associated  w ith  the Mann-Whitney U - te s ts  of the 
d if fe re n c e s  in mean rank between the Control and each 
experim ental group. Alpha change is  in d ica ted  when 
these z -v a lu e s  are s i g n i f i c a n t .
N/A In d ic a te s  the te s t  was not ap p l ic a b le  when g ive the 
f in d in g  o f beta  change e a r l i e r .
N = 97 ,  100, 116 fo r  the C o n tro l ,  FOR, and RET groups, 
re s p e c t iv e ly .
*  fi. < .05  
* * £  < .001
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Table 19
Zmud and Armenak is  Analyses -  Managerial
P o s it io n
Control
Dimension D = D A = A I = I Type of
1 2 1 2 1 2 change
A -0 .1 4 -0 .3 9 - 0 .0 2 None
B 2 .3 5 * 2 .4 9 * - 0 .4 3 Alpha
C - 1 .6 5 - 1 .6 3 0 .7 2 None
D - 1 .1 3 - 2 . 7 9 * * - 1 .6 9 Alpha
E - 2 . 3 4 * - 3 . 8 4 * * - 0 .5 7 Alpha
F -1 .0 4 - 4 . 2 1 * * - 2 . 7 5 * * Beta
G - 0 .2 6 -0 .6 1 -0 .4 0 None
RET
Dimension D = D A =  A I = I Type of
1 2 1 2 1 2 change
A - 2 . 2 4 * 4 .6 1 * * 8 .1 2 * * Beta/Alpha
B 1 .4 6 - 5 . 8 0 * * 8 .7 5 * * Beta
C - 1 . 9 9 * * 3 .0 2 * * 5 .4 9 * * Beta/Alpha
D -0 .1 4 4 .5 4 * * 5 .8 3 * * Beta
E - 2 . 4 2 * 1.69 4 .8 6 * * Beta
F 1 .12 5 .2 6 5 .2 7 * * Beta
G -1 .7 0 2 .3 3 * 4 .6 8 * * Beta
FOR
Dimension D = D A = A I = 1 Type of
1 2 1 2 1 2 change
A 1 .4 7 - 3 . 0 6 * * - 4 . 8 7 * * Beta
B 0 .1 7 * 1 .3 5 * 0 .9 2 Alpha
C 2 .8 0 * * -1 .0 1 - 4 . 6 3 * * Beta
D 2 .3 8 * - 0 .2 2 - 3 . 5 3 * * Beta
E 2 .1 0 * - 1 .7 6 - 4 . 1 5 * * Beta
F 1 .2 2 - 2 . 3 1 * - 3 . 9 0 * * Beta
G - 0 .2 6 -0 .6 1 -0 .4 0 None
N o te . Va lues in parentheses represen t the p a ired  comparison F- 
va lues  o-f mean d i f fe re n c e s  across tim e.
N = 9 7 ,  116, and 100 f o r  the C o n tro l ,  RET, and FOR groups, 
r e s p e c t iv e ly .
*  B. < .05  
* *  2  < .01
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Table 20
Gibson A n a ly s is  - Manaoerial Posit ion
No Beta B e ta - I B e t a - I I B e t a - I I
b = 1 b = 1 b ( )  1 b <) 1
Group a =  0 1  <) 0 a = 0 a <) 0
Control 31 3 9 53
<n = 96) (3 2 .2 9 ) ( 3 .1 3 ) (9 .3 8 ) (5 5 .2 1 )
RET 0 0 1 115
(n = 116) ( . 8 6 ) (9 9 .1 4 )
FOR 34 4 4 58
<n = 100) (3 2 .0 0 ) ( 4 .0 0 ) (4 .0 0 ) (5 8 .0 0 )
N o te . Numbers in parentheses represent percent o-f respondents 
w ith in  the group demonstrating each form of change.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
147
Table 21
Beta Chanoe: Van de V l i e r t .
Managérial P o s it ion
Huiamans and StoK Analyses -
E 1 -  r2
Control GrouD
Dimension A - . 2 1 * .04 .96
B - . 0 2 .00 1.00
C - . 1 2 .01 .99
D - .0 1 .00 1.00
E - . 1 6 .03 .97
F - . 2 3 * .05 .95
G - . 0 9 .01 .99
RET GrouD
Dimension A .3 3 * * * .11 .89
B - . 2 3 * .05 .95
C .2 1 * .04 .96
D .05 .00 1.00
E .13 .02 .98
F .01 .00 1.00
G .18 .03 .97
FOR GrouD
Dimension A .04 .00 1.00
B - . 0 5 .00 1.00
C .10 .01 .99
D .02 .00 1.00
E .17 .03 .97
F .08 .01 .99
G - . 0 4 .00 1.00
N o te . R is  the c o r re la t io n  between responses to  the beta change 
c r i t e r io n  q u estion na ire  and p re /p o s t  d i f fe re n c e s  in ra t in g s  
of managers. Beta change is  in d ica ted  when R is  
s ig n i f i c a n t .  R-square represents  the p roportion  of 
v a r ia t io n  in ra t in g s  o f in s tru c to rs  e x p la in s  by beta  
change. 1 -  R-square in d ica tes  the p roportion  o f  alpha  
change and e r ro r  in ra t in g s .
N = 97, 100, and 116 fo r  the C o n tro l,  RET, and FOR groups, 
re s p e c t iv e ly .
«P < .05
**p  < .01 
* * * p  < .001
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Summary of Resu lts  Concerning Gamma Chanoe -  Managerial P o s it ion
Authors
Assessment 
of Gamma Chanoe RET FOR Control
Golembiewski 
e t  a i .  (1976)
Factor
Congruence
No Gamma Gamma 
(3  o f 7 
fa c to r s )
Gamma 
(1 of 7 
fa c to rs )
Terborg  
e t  a l . 
(1980)
P r o f i l e  Shape 










( i n  press)
P r o f i l e  Shape Incon­
c lu s iv e
No Gamma «
Schmitt  
e t  a l . 
(1984)
O vera ll  v a r ia n c e -  
covariance  
m atrices SD SD SD
Number & p a tte rn  
of fa c to rs Gamma Gamma Gamma
Factor
covariances Gamma Gamma Gamma
Gamma In d ic a te s  th a t  the p a t te rn  o-f s ig n if ic a n c e  on the 
procedure p a r a l le le d  th a t described by the authors as 
i l l u s t r a t i v e  o-f gamma change.
In d ic a te s  th a t  the p a tte rn  o f s ig n if ic a n c e  on the 
procedure revea le d  no gamma change.
Inconc lus ive  In d ic a te s  th a t  the p a t te rn  o f s ig n i f ic a n c e  on the 
procedure was in cons is ten t w ith  th a t  described by 
the authors fo r  gamma change.
In d ic a te s  a s ig n i f i c a n t  d i f fe re n c e  on the t e s t ,  
s ig n a l in g  change of an unknown form.
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Table 23
Summary o-f Results Concernino Beta Chanoe -  Manaoerial Position
Authors
Assessment 
of Beta Chanoe RET FOR Control
Zmud & 
Armenak i s 
(1978)
Comparisons 
A c t u a l , Id ea l  
& D if fe re n c e  
Scores
Beta  
(7  o f 7 
f a c t o r s )
Beta 
( 6  of 7 
f a c to rs )
Beta 
(1 of 7 
fa c to rs )
Bedeian 
e t  a i . 
(1980)
Regression of  
Pre /Post  
Id ea l Scores
Beta 
(100% of 
s u b je c ts )
Beta 
(66% of  
su b jec ts )
Beta 
(68% of  
su b jec ts )
Terborg  
e t  a l . (1980)
P r o f i l e  Level Beta No Beta *
Schmitt  
e t  a l . (1984)
Factor Loadings N/A N/A N/A
Van de 
V l i e r t  
e t  a l . (1985 )
Dynamic
C o rre la t io n
Beta  
( 3  o f 7 
f a c to r s )
No Beta Beta 
(2  o f 7 
fa c to r s )
Beta In d ic a te s  th a t  the p a t te rn  o f s ig n i f ic a n c e  p a r a l le le d
th a t  described by the authors as i l l u s t r a t i v e  of beta  
change.
No Beta In d ic a te s  th a t  the p a t te rn  o f s ig n i f ic a n c e  revea led
no beta  change.
N/A In d ic a te s  the te s t  was not a p p l ic a b le  given the
f in d in g  of gamma change e a r l i e r .
*  In d ic a te s  te s t  was made comparing experim ental w ith
Control group.
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Table 24
Summary of Results Concernino Aloha Chanoe -  Managerial Position
Authors
Assessment 
o f  Beta Chanoe RET FOR Control
Zmud & 
Armenak is  
<1978)
Comparisons 
A c tu a l ,  Idea l  
& D if fe re n c e  
Scores
Alpha  
<2 of 7 
f a c to r s
No Alpha Alpha  
<3 of 7 
fa c to rs )
Bede ian 
e t  a i . 
<1980)
D i f fe re n c e  
Between Adjusted  
Time 1 & Raw 
Time 2 Scores
Terborg  
e t  a l . <1980)
P r o f i l e  Level Alpha No Alpha *
Schmitt 
e t  a l . <1984)
Factor Means N/A N/A N/A
Alpha In d ic a te s  th a t  the p a t te rn  o f s ig n if ic a n c e  p a r a l le le d
th a t  described  by the authors as i l l u s t r a t i v e  of alpha  
change.
No Alpha In d ic a te s  th a t  the p a t te rn  of s ig n if ic a n c e  revealed
no a lpha change.
N/A In d ic a te s  the te s t  was not a p p l ic a b le  given the
f in d in g  o f gamma change e a r l i e r .
*  In d ic a te s  te s t  was made comparing experimental w ith
Control group.
R esu lts  from these analyses were not repo rted  as 
discussed in the t e x t .
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Table 25




C o e f f ic ie n t  Gamma 
of Congruence Change?





1 .91 No .58 No
2 .74 No .53 No
3 .78 No .56 No
4 .66 No .56 No
5 .74 No . 56 No
Factor
Control 







N o te . Gamma change is  absent when the c o e f f ic ie n t  of
congruence exceeds the minimum value of .46 describee by 
Korth and Tucker (1 9 7 5 ) .
N = 103, 106, and 162 f o r  RET, FOR, and Control groups, 
r e s p e c t iv e ly .
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Table 26
R e la t io n sh ip  of Items to Factors  -  In s t r u c to r  P o s it ion  
Factor 1: R e la t io n sh ip  With Students
T h is  professor c r i t i c i z e s  students fo r  asking questions in c la s s .
T h is  professor makes appointments w ith  students but does not show 
up f o r  them.
T h is  p rofessor w i l l  see students in h is  o f f i c e  only i f  they make an 
appointment.
T h is  professor is  a t t e n t iv e  and h e lp fu l  in c lass  but is  u n a va ilab le  
fo r  outs ide  h e lp .
T h is  professor is  very  h e lp fu l  and supportive and f r e e l y  o f fe r s  
a s s is ta n c e .
T h is  p rofessor sought out students who were having tro ub le  in c lass  
and o f fe re d  them assistance i f  they so d e s ire d .
Factor 2: A b i l i t y  to  Present the M a te r ia l
T h is  p ro fe s s o r 's  p resen ta t io n s  are confused and d is jo in te d .
T h is  professor continuously  r e fe r r e d  back to  h is  notes w hile  
attem p tin g  to le c tu r e .
T h is  professor never changes h is  tone or expression w h ile  
l e c tu r in g .
T h is  p rofessor gave d e t a i l s  about the m a te r ia l  but never e lab o ra ted  
beyond them.
T h is  professor uses a v a r ie t y  of methods to  present the m a t e r ia l ,  
inc lud in g  f i lm s ,  tap es , and experiments.
T h is  professor gave c le a r ,  concise, and organized p re s e n ta t io n s .
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Factor 3: In te res t in Course and M aterial
T h is  p rofessor to ld  h is  s tudents th a t  he d id  not l i k e  the course or 
the m a t e r i a l .
T h is  p rofessor ac ts  bored w ith  the m a t e r ia l .
T h is  p ro fessor keeps up w ith  the la t e s t  developments in h is  f i e l d  
but does not include them in h is  le c tu r e .
T h is  professor would sometimes get so involved in the sub jec t  
m atte r  th a t  he would fo rg e t  to  stop le c tu r in g  when the c la s s  period  
was over.
T h is  p rofessor d is p la y e d , both v e rb a l ly  and n o n -v e rb a l ly ,  an 
in fe c t io u s  enthusiasm and in te r e s t  in the course.
T h is  p ro fessor knows the m a te r ia l  so w e l l  th a t  he is  ab le  to  answer 
a l l  questions asked by h is  s tud en ts .
Factor 4: Reasonableness o f the Workload
T h is  p ro fe s s o r 's  workload is  so heavy th a t  few students pass.
When making course assignments, t h is  p ro fessor d id  not consider  
th a t  s tudents were tak in g  courses other than h is  own.
T h is  professor assigned homework every c la s s .
T h is  p ro fessor gave an extrem ely  heavy asssignment one week, then 
slacked o f f  fo r  a week or so before  g iv in g  another assignment.
T h is  professor d is t r ib u t e d  the workload evenly  across the term.
T h is  p ro fessor assigns only as much homework as is  necessary to  
lea rn  the m a te r ia l  thoroughly .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
154
Factor 5: Fa irness  of T e s t in g  and Grading
T h is  professor re fu ses  to change grades even i f  a mistake has been 
made.
T h is  professor never s ta te d  h is  grading procedures.
T h is  p ro fe s s o r 's  te s t  questions are u s u a lly  reasonable , but are 
sometimes t r i c k y .
T h is  professor does not curve grades unless the c lass  does 
extrem ely  bad ly .
T h is  p ro fe s s o r 's  te s t  questions are to the p o in t  and are easy to  
understand.
T h is  p ro fe s s o r ,  when shown th a t  the textbook ind ica ted  an answer 
oth er than the one he counted as c o r re c t ,  adm itted  h is  mistake and 
changed the grades.
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Table 27
Gamma Chanoe: Schmitt e t a l .  Analyses -  In s t ru c to r Pos it ion  - -  RET
Group
P re-P ost Tests  
of Equali ty df x2 AGFI
Pre Post
1 -O v e ra l l  Variance  
Covariance M a tr ix 465 7 4 0 .9 9 * * * .833 .845
2-Number and Patte rn  
of Factors 790 1414 .52** .698 . 680
3 -F a c to r  Covariances 800 1 5 0 3 .6 9 ** * .690 .674
4 -F a c to r  Loadings 830 1 5 5 1 .1 6 *** . 686 .663
5-Uniquenesses 860 1719 .45** .655 .635
Stepwise D if fe re n c e s : x2
3 -2  (Gamma change) 10 8 9 .1 7 * * *
4 -3  (Beta  change) 30
5 -4  (Uniquenesses) 30
N o te . AGFI is  the goodness o-f - f i t  index computed by LISREL V I , 
adjusted  fo r  degrees of freedom which measures the 
r e l a t i v e  amount o f variance and covariance exp la ined  by the 
model.
* £  < .05  
< .01 
< .001
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Table 28
Gamma Chanoe: Schmitt e t  a i .  Analyses -  In s t ru c to r Po s it ion  - -  FOR
GrouD
Pre-Post Tests  
of Equali ty â l x2 AGFI
Pre Post
l-0vera11  Variance  
Covariance M a tr ix 465 6 8 2 .9 9 2 * * * .873 .820
2-Number and P a tte rn  
of Factors 790 1 3 5 0 .5 9 * * * .726 .691
3 -F a c to r  Covariances 800 1 3 6 1 .6 4 * * * .723 . 688
4 -F a c to r  Loadings 830 1 4 2 9 .3 0 * * * .708 .681
5-Uniquenesses 860 1487.64 .702 • 663
Stepwise D if fe re n c e s :
3 -2  <Gamma change) 10 11.05
4 -3  (B eta  change) 30 6 7 .6 6 » **
5 -4  (Uniquenesses) 30
N o te . AGFI is  the goodness of f i t  index computed by LISREL V I , 
adjusted  f o r  degrees of freedom which measures the 
r e la t i v e  amount o f variance and covariance exp la ined  by the 
modeli 
* £  < .05  
«*£ < .01 
«««£ < .001
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Table 29
Gamma Chanoe: Terboro. Howard. & Maxwell Analyses -  Instructor
Position






fp re /p o s t  f 





A 128.27 139.22 1.13 135.39 127.91 - 0 .7 7
B 124.46 145.27 2.16e 130.34 135.93 0 .5 8
C 126.61 141.86 1.58 135.76 127.27 -0 .8 8
D 131.37 134.29 0.30 136.55 126.07 - 1 .0 9






’'p re /th e n  
" r e t  I
A 137.28 124.90 •-1 .2 8
8 137.08 125.23 •-1 .2 3
C 143.72 114.69 •- 3 . 0 1 * *
D 136.70 125.83 •-1 .1 3
E 135.19 128.24 -0 .7 2
N o te . M.n - . -  and M -gi r e t e r  to tne mean ranx ot xne uon 
groups, re s p e c t iv e ly .  Z r e f e r s  to  the z -v a lu e s  
associated  w ith  the Mann-Uhitney U -te s ts  o f the d i f fe re n c e s  
in mean rank between the Control and RET experim ental group, 
a Gamma change is  in d ica ted  when on ly  these ^.-values are  
s ig n i f i c a n t .
N = 162 and 102 fo r  the Control and RET groups, r e s p e c t iv e ly .
*  £  < .05
* * £  < .01
f h k f th Control and RET
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Table 30
Gamma Chanoe: Terboro. Howard. & Maxwell Analyses -  Instructor
Position





^p o st/th en  "  '‘p re /p o s t  *'




^ fo r I '
A 127.06 145.87 1 .9 4 * 134.66 134.25 -0 .0 4
B 128.83 143.17 1 .48 131.99 138.33 0 .6 5
C 137.70 129.60 - 0 .8 4 137.51 129.91 - 0 .7 8
D 125.81 147.78 2 .2 7 * 125.82 147.76 2 .2 7 *
E 129.68 140.66 1 .13 132.12 136.88 0 .4 9
r
Dimen­ p re /p o s t • 'pre /then
sion ^con " f o r  i
A 142.84 121.94 •-2 .1 8 *
8 138.52 128.36 •-1 .05
C 133.45 136.10 0 .2 7
D 138.93 127.74 •-1 .1 6
E 138.24 127.46 •-1 .11
N o te . M and M, r e f e r  to  the mean rank o f the Control and FOR 
groups, r e s p e c t iv e ly .  Z r e f e r s  to the ^.-values  
assoc ia ted  w ith  the Mann-Uhitney U - te s ts  o f the d if fe re n c e s  
in mean rank between the Control and FOR experimental group, 
a Gamma change is  in d ic a te d  when only these z -v a lu e s  are  
s i g n i f i c a n t .
N = 162 and 106 f o r  the Control and FOR groups, re s p e c t iv e ly .
*  £  < .05
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Table 31
Gamma Chance; Porras and Sinoh Analyses -  Instructor Position





^p re /pos t  
^con ^ r e t z *
'‘p re /th en  
^con ^ r e t z *
A 144.35 113.68 -3 .1 8 # * 138.48 123.00 -1 .6 0
B 14S.70 106.77 -4 .3 4 * # 138.41 123.11 -1 .5 8
C 146.54 107.03 - 4 . 3 0 * * 136.68 125.86 - 1 .1 2
D 143.60 114.87 - 2 . 9 8 * * 138.27 123.34 -1 .5 5
E 134.03 130.07 0.41 131.70 133.77 0.21
Dimen­ ’'p o s t / th e n
sion Mcon Mret 2.
A 142.11 117.24 - 2 .5 8 *
8 138.13 123.55 -1 .5 1
C 142.55 116.54 - 2 . 6 9 * *
D 140.53 119.75 - 2 .1 5 *
E 136.44 126.24 - 1 .0 6
N o te . M-on M r e f e r  to  the mean rank o f the Control and RET 
groups, r e s p e c t iv e ly .  Z r e f e r s  to  the z -v a lu e s  
assoc ia ted  w ith  the Mann-Uhitney y - t e s t s  o f the d if fe re n c e s  
in mean rank between the Control and RET experimental group, 
a Gamma change is  in d ic a te d  when on ly  these z -v a lu e s  are 
s ig n i f i c a n t .
N = 162 and 102 f o r  the Control and RET groups, re s p e c t iv e ly .
*  & < .05
»«£ < .01
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Table 32
Gamma Chance: Porras and Sinoh Analyses -  Instructor Position
P r o f i l e  Shape
Control versus FOR
''p re /po st • 'pre/then
Dimen­
sion ^con " f o r 2* ***con Mfor 2*
A 146.74 115.79 -3 .2 0 *# 138.55 128.31 -1 .0 6
B 144.58 119.09 - 2 . 6 3 * * 136.75 131.07 -0 .5 9
C 142.37 122.47 - 2 .0 5 * 141.82 123.32 - 1 .9 1 *
D 140.21 125.77 -1 .4 9 137.92 129.18 -0 .9 1





A 132.32 137.87 -0 .5 7
B 136.47 131.50 -0 .5 1
C 145.51 117.68 - 2 . 8 7 * *
D 130.42 140.74 -1 .0 6
E 135.76 131.28 -0 .4 6
N o te . M___ and r e f e r  to  the mean rank o f the Control and FOR 
grooPs, resÿe fc tiv e ly .  i ,  r e fe r s  to  the z -va lu es  
associated w ith  the Mann-Uhitney U -te s ts  o f the d i f fe re n c e s  
in mean rank between the Control and RET experimental group, 
a Gamma change is  in d ica ted  when only these z -v a lu e s  are  
s ig n i f i c a n t .
N = 162 and 106 fo r  the Control and FOR groups, r e s p e c t iv e ly .
*  E. < .05
* * 2  < .01
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Table 33
Gamma Chanoe: Terboro . Howard. & Maxwell Analyses -  In s t ru c to r
Pos i t  Ion
P r o f i l e  Dispersion
Control versus FOR
SDpost - GDpre S^then “ GDpre
Dimen­
sion Mcon Mfor Z* *"*con Mfor z *
A 145.19 118.17 - 2 . 7 9 * * 151.19 108.99 - 4 . 3 6 * *
B 129.37 142.34 1.34 134.36 134.71 0 .0 4
C 139.30 127.17 -1 .2 5 136.43 131.55 -0 .5 0
D 137.04 130.62 -0 .6 6 134.33 134.76 0 .04





A 126.36 146.94 2 .1 3 *
8 130.27 140.96 1.11
C 140.15 125.86 -■1.48
D 136.92 130.81 -0 .6 4
E 132.27 136.66 0 .45
N o te . ML-n and M L-, r e f e r  to  the mean rank of the Control and FOR 
groups, r e s p e c t iv e ly .  Z r e f e r s  to  the ^ -va lu es  
associated  w ith  the Mann-Uhitney U - te s ts  of the d i f fe re n c e s  
in mean rank between the Control and FOR experimental group, 
a Gamma change is  in d ica ted  when only  these z.-values are  
s i g n i f i c a n t .
N = 162 and 106 fo r  the Control and FOR groups.
» £  < .05  
* * £  < .01
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Table 34
Gamma Chanoe: Terboro. Howard. & Maxwell Analyses -  Instructor
Pos itio n




SDpost -  
^con
SDpre 





A 159.31 91.51 - 6 . 9 3 * * 159.95 88.91 - 7 . 3 6 * *
B 149.31 105.81 - 4 . 5 1 * * 141.16 118.75 - 2 .3 2 *
C 149.60 105.34 - 4 . 5 9 * * 148.63 106.88 - 4 . 3 3 * *
D 147.32 108.96 - 3 . 9 8 * * 148.65 106.86 - 4 . 3 3 * *
E 140.29 120.13 - 2 . 0 9 * 140.60 119.63 - 2 .1 7 *
Dimen­
sion
SDpost -  
*^con
SDthen 
N re t  —
A 128.16 139.40 1 .17
8 137.22 125.00 -1 .27
C 135.82 127.22 -0 .90
D 126.80 141.56 1 .54
E 128.95 138.13 0 .95
N o te . M_ and M__+ r e f e r  to  the mean rank o f  the Control and RET 
groops, r e s p e c t iv e ly .  % r e f e r s  to  the z -v a lu e s  
assoc ia ted  w ith  the Mann-Uhitney U - te s ts  o f the d if fe re n c e s  
in mean rank between the Control and RET experim ental group, 
a Gamma change is  in d ic a te d  when on ly  these z -v a lu e s  are  
s i g n i f i c a n t .
N = 162 and 102 f o r  the Control and RET groups, r e s p e c t iv e ly .
*  £  < 0 .5
«*£  < .01
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Table 35
Beta Change: Terboro . Howard. & Maxwell Analyses -  In s t ru c to r
Pos i t io n
C ontrol versus FOR
Dimen- ip r e / th e n
sion Mcon Mr e t I *
A 130.05 112.25 - 1 .9 3 *
B 130.44 114.84 - 1 . 7 0 *
C 116.79 135.35 2 .0 1 *
D 125.36 122.03 - 0 .3 6
E 127.72 1 3 4 .B8 0 .7 5
Control versus RET
Dimen­ •ipre /then
sion Mcon Mret z '
A 132.50 114.00 - 2 .0 0 *
B 121.52 126.34 0 .5 2
C 116.71 133.25 1 .8 0 *
D 113.21 138.53 2 .7 5 * *
E 119.43 145.68 2 .7 5 * *
N o te . Mrgn and^Mr-et and Mtor r e f e r  to  the mean rank o f the 
C o n tro l ,  RET, and FOR groups, re s p e c t iv e ly .  2
r e f e r s  to  the z -v a lu e s  associated w ith  the Mann-Uhitney
U - te s ts  o f the d i f fe re n c e s  in mean rank between the Control
and each experimental group.
a Beta change is  in d ic a te d  when these ^ -v a lu e s  are
s ig n i f i c a n t .
N = 162, 102 and 106 f o r  the C o n tro l ,  RET and FOR groups, 
re s p e c t iv e ly .
*  £  < .05  
*» £  < .01
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
164
Table 36
Aloha Change: Terboro. Howard. & Maxwell Analyses -  Instructor
Position — Control Versus FOR Group
Control versus FOR
ip r e /p o s t Ip o s t / th e n
Dimen­
sion *^con ^ fo r z" "con Mfor Z»
A N/A N/A N/A 109.25 117.66 -0 .9 5
B N/A N/A N/A 111.73 112.42 0 .0 8
C 122.47 120.15 - 0 .2 5 98.93 119.90 2 .4 7 * *
D 113.36 130.85 - 1 .9 3 * 96 .32 109.40 1 .57
E 128.88 119.22 - 1 .0 4 115.86 112.42 -0 .3 9
N o te . Mçqj, and r e f e r  to the mean rank of the Control and FOR 
groups, r e s p e c t iv e ly .  2 r e fe r s  to the z -va lu es  
associated  w ith  the Mann-Uhitney U -te s ts  of the d i f fe re n c e s  
in mean rank between the Control and RET experimental group.
^ Alpha change is  in d ica ted  when these z -va lu es  are
s ig n i f i c a n t .
N/A In d ic a te s  the te s t  was not ap p l ic a b le  given the f in d in g
of beta change e a r l i e r .
N = 162 and 106 fo r  the Control and FOR groups, re s p e c t iv e ly .
*  B. < 0 .5
* * £  < .01
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Table 37
Aloha Change: Terboro. Howard. & Maxwell Analyses -  Instructor
Position — Control Versus RET Group
Control versus RET
ip r e /p o s t ip o s t / th e n
Dimen­
sion ^con Mret 2» Mcon Mret 2 '
A N/A N/A N/A 116.89 112.14 -0 .5 3
B 119.83 122.62 0.31 110.33 118.21 0 .89
C N/A N/A N/A 102.36 113.21 1.28
D N/A N/A N/A 99.27 116.30 2 .0 1 *
E N/A N/A N/A 117.37 115.22 -0 .2 4
N o te . Mron »nd M . . *  r e f e r  to  the mean rank of the Control and RET 
groups, r e s p e c t iv e ly .  r e f e r s  to  the z.-values  
assoc ia ted  w ith  the Mann-Uhitney U -te s ts  o f the d i f fe re n c e s  
in mean rank between the Control and RET experimental group.
^ Alpha change is  in d ica ted  when these z -v a lu e s  are
s i g n i f i c a n t .
N/A In d ic a te s  the te s t  was not a p p l ic a b le  given the f in d in g
of b e ta  change e a r l i e r .
N = 162 and 102 fo r  the Control and RET groups, re s p e c t iv e ly ,  
ê  £  < 0 .5  
»*£ < .01
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Table 38
Po s it ion
Control
Dimension D =  D A = A I  = I Type of
1 2 1 2 1 2 change
A -0 .3 1 - 0 .9 4 - 0 .5 7 None
B 1.13 0 .2 7 -1 .3 7 None
C -1 .1 0 —3 .6 3 * * - 2 .2 1 * Beta
D - 3 . 1 3 * * -2 .2 B * 2 .0 5 * Beta/Alpha
E - 2 . 3 4 * - 3 .B 4 * * -0 .5 7 Alpha
m
Dimension D =  D A = A I  = I Type of
1 2 1 2 1 2 change
A - 3 . 6 5 * * - 2 . 9 0 * * 2 .0 7 * Beta/Alpha
B -0 .B 9 - 0 .2 7 0 .9 7 * * None
C -l .B O 0 .0 9 - 2 . 7 9 * * Beta
D - 3 . 4 1 * * - 2 . 4 2 * 2 .2 5 * Beta/Alpha
E 0 .6 9 2 .2 0 * 1 .59 Alpha
FOR
Dimension D = D A = A I  = I Type of
1 2 . 1 2 1 2 change
A 1 .63 - 3 . 1 7 * * - 6 . 3 1 * * Beta
B 1.34 - 2 .1 9 * - 3 . 7 3 * * Beta
C 1 .2 3 * * - 2 . 1 4 * - 5 . 0 0 * * Beta
D - 2 . 3 3 * - 4 .7 B * * -1 .3 B Alpha
E - 0 .7 2 * -0 .5 0 - 0 .4 2 None
N o te . Values in parentheses represent the p a ire d  comparison F-  
values o f mean d i f fe re n c e s  across t im e.
=  97 , 116, and 100 fo r  the. C o n t ro l , RET, and FOR groups, 
r e s p e c t iv e ly .
*  £  < .05  
* *  £  < .01
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Table 39
Pos i t io n
Group
No Beta 
b = 1 
a = 0
B e ta - I  
k  = 1
a <> 0
B e t a - I I  
k  <> 1 
a = 0
B e t a - I I  
b <> 1 
a <> 0
Control 97 9 8 48
<n = 162) (5 9 .8 8 ) (5 .5 6 ) (4 .9 4 ) (2 9 .6 3 )
RET 22 3 2 76
(n = 103) (2 1 .3 6 ) (2 .9 1 ) (1 .9 4 ) (7 3 .7 9 )
FOR 42 4 0 60
(n = 106) (3 9 .6 2 ) (3 .7 7 ) (5 6 .7 0 )
N o te . Number* in parentheses represent percent of respondents 
w ith in  the group demonstrating each form of change.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
168
Table 40
Beta Change: Van de V l ie r t .  Huismans and Stok Analyses -
Instructor Position
K 1 -  r2
Control Grouo
Dimension A .05 .03 .97
B .02 .00 1.00
C - . 0 2 .00 1.00
D .09 .08 .92
E .09 .08 .92
RET Grouo
Dimension A - . 0 2 .00 1.00
B .2 4 * .06 .94
C - . 0 2 .00 1.00
D .1 9 * .04 .94
E .13 .02 .98
FOR Grouo
Dimension A - . 1 0 .01 .99
B - .1 0 .01 .99
C - . 1 8 * .03 .97
D - . 0 4 .02 .98
E .04 .02 .98
N o te . R is  the c o r r e la t io n  between responses to the beta
change c r i t e r io n  ques tio nn a ire  and pre /pos t d i f fe re n c e s  
in ra t in g s  of managers. Beta change is  in d ica ted  when 
R is  s i g n i f i c a n t ,  fi-square represents  the proportion  
o f v a r ia t io n  in ra t in g s  of in s tru c to rs  exp la ines  by beta  
change. 1 -  R-square in d ica tes  the p roportion  of alpha  
change and e r ro r  in r a t in g s .
N = 162, 102, and 106 f o r  the C o n tro l,  RET, and FOR groups, 
r e s p e c t iv e ly .
* 2  < .05
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Table 41
Summary o-f Results Concerning Gamma Chanoe -  Instructor Position
Authors
Assessment 
of Gamma Chanoe RET FOR Control
GolembiewsKi 








(1 of 5 
fa c to rs )
Terborg  
e t  a l . 
(1980)
P r o f i l e  Shape Inconclusive  
(2  o f 5 
f a c to rs )
Gamma 
(1 o f 5 
f a c to rs )
*
P r o f i l e
Dispersion
Gamma 
(5  of 5 
fa c to rs )
Inconclusive *  
(1 o f 5 




P r o f i l e  Shape Inconclusive  
(4  o f 5 
fa c to rs )
Inconclusive  *  
(4  o f 5 
fa c to r s )
Schmitt 
e t  a i . 
(1984)
O vera ll  variance-  
covariance  
m atr ices SD SD NSD
Number & p a tte rn  
of fa c to rs Gamma Gamma —
Factor Gamma No Gamma
covariances
Gamma In d ic a te s  th a t  the p a t te rn  o f s ig n if ic a n c e  p a r a l le le d
described by the authors i l l u s t r a t i v e  o f gamma change.
No Gamma In d ic a te s  th a t  the p a t te rn  o f s ig n if ic a n c e  revea led
no gamma change.
Inconclusive  In d ic a te s  th a t  the p a t te rn  o f  s ig n if ic a n c e  was
inco ns is ten t w ith  th a t  described by the authors fo r  
gamma change.
SD In d ic a te s  a s ig n i f i c a n t  d i f fe re n c e  on the t e s t ,
s ig n a l in g  change of an unknown form.
NSD In d ic a te s  a n o n s ig n if ic a n t  d if fe re n c e  on the t e s t .
« In d ic a te s  t e s t  was made comparing experimental w ith
contro l group.
In d ic a te s  fu r t h e r  te s ts  were not warranted given the 
no ns ign if icance  of the previous t e s t .
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Table 42
Summary o-f Results Concerning Beta Chanoe -  Instructor Position
Authors
Assessment 





A c tu a l ,  Idea l  
& D if fe re n c e  
Scores
Beta 
(3  of 5 
fa c to rs )
Beta  
(3  o f 5 
f a c to r s )
Beta 
(2  of 5 
fa c to r s )
Bede ian 
e t  a l . 
(1980)





sub jec ts )
Beta 
(60% of 
sub jec ts )
Beta 
(40% of  
s u b jec ts )
Terborg  
e t  a l . (1980)
P r o f i l e  Level Beta 
(4  o f 5 
fa c to rs )
Beta 
(3  of 5 
fa c to rs )
«
Schmi t t  
e t  a l . (1984)
Factor Loadings N/A N/A
Van de 
V I i e r t  
e t  a l . (1985)
Dynamic
C o rre la t io n
Beta 
(1 o f 5 
fa c to r s )
Beta  
(1 o f 5 
fa c to r s )
No Beta
Beta In d ic a te s  th a t  the p a t te rn  o-f s ig n if ic a n c e  p a r a l le le d
th a t  described by the authors as i l l u s t r a t i v e  of beta  
change.
No Beta In d ic a te s  th a t  the p a t te rn  of s ig n if ic a n c e  revea led
no beta  change.
N/A In d ic a te s  the te s t  was not ap p lic a b le  given the
f in d in g  o f gamma change e a r l i e r .
a In d ic a te s  the te s t  was made comparing experimental
w ith  con tro l group.
In d ic a te s  fu r th e r  te s ts  were not w arranted given the 
non s ign if icance  o f e a r l i e r  te s ts .
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Table 43
Summary of Results Concerning Aloha Chanoe -  Instructor Position
Authors
Assessment 
of Beta Change RET FOR Control
Zmud & 
Armenak is  
(1978)
Comparisons 
A c tu a l ,  Idea l  
& D if fe re n c e  
Scores
Alpha 
(3  o f  5 
f a c to r s )
Alpha  
(1 o f 5 
fa c to r s )
Alpha  
(2  o f 5 
f a c to r s )
Bedeian 
e t  a l . 
(1980)
D if fe re n c e  In  
A djusted  Time 











e t  a l . 
(1980)
P r o f i l e  Level Alpha 
(1 o f  5 
f a c to r s )
Alpha  
(1 o f  5 
f a c to rs )
*
Schmi t t  
e t  a l . 
(1984)
Factor Means N/A N/A
Van de V l i e r t 1 minus R-squared N/A N/A Alpha
e t  a l . 
(1985)
N o te .
Alpha
N/A
Alpha change was not assessed as per exp lan atio n  In 
the t e x t .
In d ic a te s  th a t  the p a t te rn  o f  s ig n i f ic a n c e  p a r a l le le d  
th a t  described  by the authors as i l l u s t r a t i v e  o f  alpha  
change.
In d ic a te s  t e s t  was made comparing experimental w ith  
co n tro l group.
In d ic a te s  f u r t h e r  te s ts  were not w arranted given the 
no n s ig n if ican ce  o f e a r l i e r  t e s t s .
In d ic a te s  the te s t  was not a p p l ic a b le  given the 
f in d in g  o f beta  change e a r l i e r .
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Figure 1. D iffe re n tia l Accuracy As a Function of Time
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Figure Caption
Figure 2 . Elevation As a Function of Time
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Figure Caption
F ig u re s . D iffe re n tia l Elevation As a Function of Time
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Figure Caption
Figure 4 . Stereotype Accuracy As a Function of Time
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P ro je c ts  l i t t l e  -feeling or s e n s i t i v i t y  
toward employee; makes no -fr ie n d ly  g es tu res . 1
Expresses l i t t l e  or no in te r e s t  in 




Remains calm during employee's ou tbursts  
and responds in a r a t i o n a l ,  problem­
so lv in g  manner.
Lectures  i n e f f e c t i v e ly  or d e l iv e r s  inap­
p ro p r ia te  ultimatums to  employee about 
improving h is  re la t io n s h ip s  w ith  o thers  
or about changing h is  " a t t i tu d e "  toward 
people or problems.
E sca la te s  c o n f l i c t  by re a c t in g  d e fe n s iv e ly  
to  employee's o u tbursts  or accusing  
employee o f causing problems.
Makes commitments to  help p e rs o n a l ly  in 
employee's development.
Provides encouragement and app ro pria te  
in c e n t iv e s  to persuade employee to  s tay  
w ith  company and to  perform e f f e c t i v e l y  
on h is  Job.
1
D isp lays  good p rep ara t io n  fo r  the in t e r ­
view and e f f e c t i v e l y  uses in form ation  about 
the employee, h is  sub ord ina tes , e t c . ,  to  
conduct a w e ll -p la n n e d  in te rv ie w .  1
9 .  Asks in ap p ro p r ia te  or s u p e r f ic ia l  questions  
which f a i l  to  confront important problems. 1
2 3 4 5
2 3 4 5
1 2 3 4 5
2 3 4 5
2 3 4 5
2 3 4 5
1 2 3 4 5
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10. Does some qu estio n ing  and probing in to  
important problems and J o b -re la te d  issues 
but g e n e ra l ly  f a i l s  to fo l lo w  up 
e f f e c t i v e l y .
11. E f f e c t i v e l y  reduces c o n f l i c t  between 
employee and o thers  by making ap p ro p ria te  
and r e a l i s t i c  commitments to  help employee 
get along b e t te r  in the department.
12. Uses mechanical means to se t employee 
a t  ease; i . e . ,  o f f e r s  c o f fe e .
13. Compliments employee a p p ro p r ia te ly  a t  
t imes but is  on ly  moderately  
e f f e c t i v e  in using these compliments 
to encourage high performance, lo y a l t y  
to  company, e t c .
14. I s  f i rm  but nondefensive in response to  
employee's verbal as s a u lts ;  admits f a u l t  
when ap p ro p r ia te  but m ain ta ins  an 
e f f e c t i v e  prob lem -so lv ing  o r ie n ta t io n  
when in te r a c t in g  w ith  employee.
15. O u t l in e s  c le a r l y  the areas to be 
discussed and s k i l l f u l l y  guides 
the d iscussion in to  those areas .
16. Provides good advice about so lv ing  
problems and about improving 
employee's poor re la t io n s h ip s  
w ith  h is  subord inates .
17. Provides general developmental 
suggestions but u s u a lly  f a i l s  to  
make a personal commitment to  a id  
in employee's professional  
development.
18. I s  c o n f r o n tâ t ive and in a p p ro p r ia te ly  
b lu n t d uring  the in te rv ie w .
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19. Asks probing questions, ensuring
th a t  important to p ics  are discussed. 1 2  3 4 5
20 . Appears unprepared -for the in te rv iew
and is  unable to contro l the in te rv ie w . 1 2  3 4 5
21 . M a in ta in s  composure during most of the 
in te rv ie w  but may appear u n s e tt le d ,  
s e lf -c o n s c io u s ,  or defensive in 
re a c t io n  to  some of the employee's
o u tb u rs ts .  1 2  3 4 5
22 . F a i ls  to  make commitments to  help  
employee reso lve  problems or provides  
poor advice to employee about h is
r e la t io n s h ip s  w ith  subord inates . 1 2  3 4 5
23 . Provides l i t t l e  or no incen tive  fo r
employee to  remain w ith  company, 1 2  3 4 5
24 . D isp lays  some s in c e r i t y  and warmth 
toward employee and in d ica tes  by h is  
response to employee and h is  problems 
th a t  he is  reasonable and s e n s it iv e
to  employee's w o rk -re la te d  needs. 1 2  3 4 5
25 . D isp lays  considerable  in te re s t  in 
employee's p ro fess ion a l development 
and provides a p p ro p r ia te ,  high q u a l i ty
developmental suggestions. 1 2  3 4 5
26.  F a i ls  to  express support fo r  employee's
past performance. 1 2  3 4 5
27. F a i l s  to  in d ic a te  the purpose of the 
in te rv ie w  and appears to  be u n fa m il ia r
w i th  the f i l e  in fo rm atio n . 1 2  3 4 5
28 . Shows moderate in te r e s t  in employee's 
development; may d i r e c t  employee
to  seek developmental suggestions
elsewhere . 1 2  3 4 5
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29. Tends to smooth over problems and 
provide reasonable good advice to  
employee about c o n f l i c t  s i tu a t io n s .
30. May become r a t t l e d  when confronted ,  
but recovers q u ic k ly .
31. Asks general questions about employee's  
jo b  and problems.
32. Uses app ro pria te  compliments of  
employee's tech n ica l e x p e r t is e  and 
e x c e l le n t  past performance to  m otivate  
him to  meet the o b je c t iv e s  o f the 
departm ent.
33. Spends l i t t l e  or no time questioning  
in d iv id u a l about substan tive  problems 
or issues.
34. S ta te s  the purpose of the in te rv iew  
but f a i l s  to cover some areas he 
intended to discuss.
35. Puts fo r th  some e f f o r t  to  reduce 
c o n f l i c t  between employee and o th ers ,  
but u s u a l ly  does not commit h im self  
to  he lp ing  w ith  t h is  c o n f l i c t  
re s o lu t io n .
36. F a i ls  to  o f f e r  developmental 
suggestions or provides poor advice 
reg ard ing  employee's development.
37. Through, c a r e f u l ,  and e f f e c t iv e  
question ing  is  able to  uncover 
substan tive  problems and issues.
38. Discusses employee's problems in a 
candid but n on -th rea ten in g  and 
supportive  way.
A B
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39. Becomes agg ress ive ly  a u t h o r i t a t iv e  
w ith  employee or becomes h e lp le s s ly
s i l e n t  during employee's o u tb u rs ts .  1 2  3 4 5
40. Draws employee out by p ro je c t in g  
s i n c e r i t y  and warmth during  the
in te rv ie w .  1 2  3 4 5
41. Appears prepared -for the in te rv ie w ,  
but a t  times is  unable to  contro l the 
in te rv ie w  or guide i t  in to  areas
planned -for d iscuss ion . 1 2 3 4 5
42. Provides some in cen tives  fo r  employee 
to  perform e f f e c t i v e l y  and to s tay  
w ith  company, but g e n e ra l ly  makes 
few, i f  any, personal commitments to
support employee in h is  Job. 1 2  3 4 5




1. T h is  p ro fessor c r i t i c i z e s  students  fo r
asking questions in c la s s .  1 2  3
2 .  T h is  p ro fessor makes appointments w ith
students  but does not show up fo r  them. 1 2  3
3 .  T h is  p ro fessor w i l l  see students  in h is
o f f i c e  only  i f  they make an appointm ent. 1 2  3
4 . T h is  p ro fessor is  a t t e n t iv e  and h e lp fu l  
in c lass  but is  u n a v a ila b le  f o r  outs ide
h e lp .  1 2  3
5 . T h is  p rofessor is  very  h e lp fu l  and
sup portive  and f r e e l y  o f fe r s  a s s is ta n c e .  1 2  3
6. T h is  p ro fessor sought out students  who 
were having tro u b le  in c lass  and o f fe re d
them ass is tance  i f  they so d e s ire d .  1 2  3
7 .  T h is  p ro fe s s o r 's  p resen ta t io n s  are con­
fused and d is jo in t e d .  1 2  3
8 .  T h is  p ro fessor continuously  r e f e r r e d  back
to  h is  notes w h ile  a ttem pting  to  le c t u r e .  1 2  3
9 . T h is  p ro fessor never changes h is  tone or 
expression w h ile  l e c tu r in g .  1 2  3
10. T h is  p ro fessor gave d e t a i l s  about the
m a te r ia l  but never e lab o ra ted  beyond them. 1 2  3
11. T h is  p ro fessor uses a v a r ie t y  o f  methods 
to  present the m a t e r ia l ,  inc lud ing  f i lm s ,
tap es , and experim ents. 1 2  3
12. T h is  p ro fessor gave c le a r ,  conc ise , and
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13. T h is  p ro fessor to ld  h is  students th a t  he
d id  not l i k e  the course or the m a t e r ia l .  1 2  3 4 5
14. T h is  professor acts  bored w ith  the
m a t e r ia l .  1 2  3 4 5
15. T h is  p ro fessor keeps up w ith  the la t e s t  
developments in h is  f i e l d  but does not
include them in h is  l e c t u r e .  1 2  3 4 5
16. T h is  professor would sometimes get so 
involved in the su b jec t  m atter tha t  he 
would fo rg e t  to stop le c tu r in g  when
the c lass  p er io d  was over.  1 2  3 4 5
17. T h is  professor d isp layed , both v e r b a l ly  
and n o n -v e rb a l ly ,  an in fe c t io u s  enthusiasm
and in te re s t  in the course. 1 2  3 4 5
18. T h is  professor knows the m a te r ia l  so w ell  
th a t  he is  ab le  to  answer a l l  questions
asked by h is  s tuden ts . 1 2  3 4 5
19. T h is  p ro fe s s o r 's  workload is  so heavy
th a t  few students pass. 1 2  3 4 5
20. When making course assignments, th is  
professor d id  not consider th a t  students
were tak in g  courses o ther than h is  own. 1 2  3 4 5
2 1 .  T h is  professor assigned homework every
c la s s .  1 2  3 4 5
22. T h is  professor gave an extrem ely heavy 
asssignment one week, then s lacked o f f  
f o r  a week or so befo re  g iv in g  another
assignment. 1 2  3 4 5
23 . T h is  professor d is t r ib u t e d  the workload
evenly  across the term . 1 2  3 4 5
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24. T h is  p ro fessor assigns only  as much home­
work as is  necessary to  learn  the m a te r ia l  
thoroughly . 1 2  3
25. T h is  p ro fessor re fuses to change grades
even i f  a mistake has been made. 1 2  3
26. T h is  p ro fessor never s ta te d  h is  grading  
procedures. 1 2  3
27. T h is  p ro fe s s o r 's  te s t  questions are 
u s u a l ly  reasonable , but are sometimes
t r i c k y .  1 2 3
28. T h is  professor does not curve grades
unless the c lass  does extrem ely bad ly . 1 2 3
29. T h is  p ro fe s s o r 's  te s t  questions are to
the p o in t  and are easy to  understand. 1 2  3
30. T h is  p ro fe s s o r ,  when shown th a t  the 
textbook ind ica ted  an answer other than 
the one he counted as c o r r e c t ,  admitted
h is  m istake and changed the grades. 1 2 3




2 _ 2 
EL = (x - t )
Differential Elevation:
2 _ _ _ _ 2
DEL = 1/n ^ [(x^ - X  ) - (t^ - t )]
Differential Accuracy:
2 _ _ _  2 
DA = 1/kn t(x - X  - x + x ) - ( t  - t - t  + t )]
i j i j i. . j .. ij i. . j
Stereotype Accuracy:
2 _ _ _ _ 2
SA = 1/k [(X - X  ) - (t - t  )]
j # j  •• "j ■■
where
X = rating ecore for ratee i on dimension j
ij
t - true score for ratee i on dimension j
ij
X = mean rating score for ratee i
i.
t = mean true score for ratee i 
i.
X = mean rating score for dimension j
• j
t = mean true score for dimension j
j
X = mean rating score, over all ratees and dimensions
t = mean true score, over all ratees and dimensions
k = number of dimensions
n = number of ratees
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